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PREFACE 


Light RiiLWiTS postulate greater facilities for promotion, cheaper 
construction, simpler w orking and more lenient conditions generally 
than are applied to ordinary or stamlarl railwajs, but, as pointed 
ou^ in Chapter I , light and standard railways only differ from each 
other 111 dej,rce and no slurp line can bo drawn between them e 
are all feeling our waj in the matter of light railways, and the treat- 
ment of a sulject which i? more or less unformed and undefined 
presents peculiar difficulties The late Mr Come L Thompson’s 
Catah^w' of liool^, Ile2ort*, Pap^r*, and Articta relating io LiqH 
1895, was a roo>t useful guide to a literature which is 
necessarily scattered and incomplete To sift this information, and 
to collect and arrange useful matter m a convenient and readable 
form Was the result I aimed at 

In Chapter II I have tried to give tho general reader some idea of 
the principles which govern the classification of goods and the appli 
cation of rates l’a«sengep fares may vary directly as the mileage, 
but not, as a rule, goods rates Of all the factors which affect the 
cost of goods service, distance is often tlie least important It will 
usually pay a railway better to carry properly packed foreign produce 
right through from port to market than small home consignments 
picked up at intermediate stations Ivot only, liowcier, is it 
generally impracticable to lower local rates to the level of import 
rate*, but attempts to satisfy the homo producer by raising the import 
rates have sometimes merely resulted in forcing the foreign produce 
to find a clieaper way to tho marl ct by sea The Eritish ngri 
cultunst s ultimate remedy lies, not in requiring tho railways to 
"iiojcoW ” til’s /oreigTwr, hui m sdspimg pircArirg, 

m combining to make up larger consignments, and in the dei clopment 
of light railwa)s under the Act of 1896 "Why — as Mr W Jf 
Acworth once asked— if light railways arc useful to fore gn farmer*, 
must they bo useless to English farmers! In the writing of this 
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Light RAttWArs postulate greater facilities for promotion, cheaper 
coDatruclion, simpler m orking, anJ more lenient conditions generally 
than are applied to ordinary or standard railwa} 8 , but, as pointed 
out m Chapter I , light and standanl railways only differ from each 
other in degree, and no «harp line can bo drawn between them We 
are all feeling our way m the matter of light railways, and the treat- 
ment of a subject 11111011 13 more or less unformed and undefined 
presents peculiar difficulties The late Mr Como L Thompson’s 
Crtfnfoyu'* of Bools, Beporl*, Pap^r*, and Articles relating to Light 
Jlaihcag*, 1895, was a most useful gmdc to a literature which is 
necessarily scattered and incomplete To sift this information, and 
to collect and arrange useful matter in a convenient and readable 
form was the result I aimed at 

In Chapter II I have tried to give the general reader some idea of 
the principles which govern th** classification of goods and the apph 
cation of rates Passenger fates may vary directly as the mileage, 
but not, as a rule, goods rales Of all the factors which affect the 
cost of goods service, distance is often the least important It will 
usually pay a railway better to carry properly packed foreign produce 
right through from port to market than small home consignments 
picked up at intermediate stations Lot only, however, is it 
generally impracticable to lower local rates to the level of import 
rates, but attempts to satisfy the home producer by raising the import 
rates have sometimes raortly resulted m forcing the foreign produce 
to find a cheaper way to the marl ct by sea The British agn 
cultun=t’s ultimate remedy lies, not m requiring the railways to 
“bojeott” the foreigner, but in adopting better methods of packing, 
m combining to make up larger consignments, and in the development 
of light railways under the Act of 1896 Mhy — as Mr M*! M 

Acworth once asked — if light railways are useful to foreign farmer"! 
luust they be useless to Lngliah farmcrsl In the wntm" of this 
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chapter I am imlehtod to AcflortVs Tlte Jtatluaijs and the T}adeis, 
to Grier‘>on’s Raihcay Ilctie*^ to Ha.dXe.y's Railroad T) ansportaiion, and 
to a course of three lectures on Railtcay Jfanayement (Calcutta, 
Bengal Secretariat Press, 1896) delnered at the Sibpur Engineering 
College by S Tinney, Manager (under whom I held the post of 
Peputy Jlanager) of the Eastern Bengal State Kailway 

What other European countries have done towards the development 
of light railwajs has been briefly described in Chapters III —VI Xo 
system, in regard to its organization and results, offers to tho'o 
interested in light railways so instructive a field for study as that 
of Lclgian Light Railways They owe their deaelopment to the 
foundation in 1885 — icith the expre-x ohjeU of enabling agrieuUurtsts 
to compete icith foreign pio f«cei?— of the National Society of Local 
Railways, which holds the monopoly of light railway concessions, 
determines the contributions of the Slate, province®, communes, and 
jinvato individuals (a small proportion), and distributes the profits 
Under the Act of 2896 wolme, at last secured equal facilities and 
as simplified a procedure, but, os our Light Railway Commissioners 
simply deal with applications made to them for an order authorizing a 
light railway, State aid is practically unknown, financial a«sistanco 
from local authorities is seldom sought, and private enterprise is still 
the mainspring A close parallel has been traced m some detail 
between the cost of Belgian Light Railways and light lines on the 
same (metre) gauge m India In Franco the direct control of the 
light railways is placed m the hands of the Prefects, and the tendency 
la for the departments to construct the lines and to lease the working 
of them This raises the question of a traffic formula which shall 
induce the le«scc to work, the light railway in the interests of the 
public, by making tbe amount of his subsidy depend upon lus doing 
£0 The Belgian and Aoblcmairc*s formula?, Considire’s formula, and 
Colon’s modification of it come under brief review The consideration 
of these and of JlJf Con^idire’s and Colson's controversy on the 
claims which light railways liave, not only upon local but upon 
national support, as well as upon the most generous treatment by the 
main lines winch they feed, cannot bo without interest, and oven 
practical value, to all who arc interested in the' light railway question 
The development of Italian tramirays (whicli are — as in Belgium, 
1 ranee, and Holland — light railways on roads) shows that it is fat 
more effective, in the long run, to offer private enterprise a fair field, 
unhampered by harassing restrictions, than to afford direct pecuniary 
assistance in the form of Government sulisidies In 1 russia the pro 
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vincial and di«tr:ct authorities but not the Ccntnl Government mar 
support the uiulcrlakingi of other local IkxIics or of private i-'wr* 

I igiit raihva}<i on roads ore far more frequent on the Continent than 
they are hhely to be in I'nghnd 

111 our Colonies and in tho Lnited State*, uniform odlicronce to a 
standard of iwrfcction has not been required, and, con'cqtn’nily, tli« 
nece« ity of making light railways a distinct class seldom an«e« As 
will he «cen in Chapter I II , these countries olTcr suggcstirc exanqhs 
of the cheap construction of pioneer lines in undci eloped distncts. 

racilities for the acquintion of land, and the early recognition of 
light-railway principles, wherever the ulmo't economy Mas eurntial 
have alread) added a considerable mileage to our Indian railway sysicm 
(Chapter "N III ) The ‘‘Branch Lino Terms of 1800’ and tho near 
pro'pect of a stable exchange should attract British capital to the de 
velopment of light railways in India 

Unhke England and Scotland, Ireland (Chapter I\’ ) ts no stranger 
to State aid , and, apart from mere figures, the construction of light 
railways with State assistance has been a great boon to poor and re 
mote district* The Ifi*h Act of 1S9C is in lino with tho 1 nglivh 
Act of the game year 

Chapter X devotes a brief space to traction engines, road locomo. 
tivcs and other means of road transport which offer themselves as 
possible alternatives to light railwaj sin certain cases, and their recent 
relief from certain disabilities winch restricted their use has been 
described 

Tlie interpretation of the Liglit Railways Act of 1806 is dealt Witli 
m Chapter XI 

The notion that a light railway must be a narrow gauge railway la 
far too common Light axle loads and low speeds, not gauge, are the 
first conditions of cheap construction and economical working Gaugtj 
IS quite a secondary factor, tho effect of whicli is very often ex 
aggerated by the advocates of narrowr gauges Its influence on the 
cost of different items of expenditure is discussed m Chapter Xll 
Unless there are very special reasons to the contrary, hglit railw ays 
m England— short in length and making contact with the main lines 
—should he on the 4 ft 8j in gauge It is many years too late 
to wi«h that m India 4 ft 8J in were the standard gauge, witii 
the 2 ft G in gauge to fall back upon for those light railways which 
could not or need not make physical connection with the mam line, 
in order to cany standard gauge goods stock All the vorUl 
there ought to he tmo gauget ovltj, the 4/f in an I the i ft 6 m 
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Chapter XIIT on “Construction and ^^orhing” and Cliaptor XIV o 
“Locomotives and Rolling Stock” (and tins explanation applies to tl 
other chapters also) were not designed to form, portions of a teclmici 
textbook on ‘ Light Railways ’ That would necessarily include i 
much information regarding tho construction, equipment, and vvotl 
iDg of ordinary, as w ell as of light railways — information regardir 
which IS within the knowledge of railway engineers and within tV 
teach of all— that I have simply endeavoured m those chapters 1 
suggest or to recall the various details which admit of simpler an 
more economical treatment m the case of light railways In r 
branch of expenditure is there more scope for economy in working tha 
in the organization of the revenue staff — by employing cheaper sc 
vants than would ho required on ordinary railways by making tl 
duties of the subordinate staff interchangeable, and by corabming tl 
Buperv ision and administration of several departments under one lies 
—and yet, in Chapter XUI this important question is confined to oi 
(the concluding) paragraph llio conditions of light railway worku 
must vary so greatly that suggestions for reducing cstahhshmoi 
eliargos arc best sought aud considered m connection with the partic 
lar 8V rtems where such economics have actually b*cn applied (see In 2i 
—“Economics in Construction and Working ) 

More precise illustrations of econom cal construction, cquipmer 
and working ate given in Chapter XV (on ‘ Light Railwajs ; 
Ingland, Scotland and Wales ) which contains short studies of thr 
light railwajs constructed before the Act — the Wisbech and Upw( 
Tramw ay, tlio Three Horse Shoes and Bonwick (Goods) Line, and tl 
Lnsingwold Railw ay Through the kindness of Col G P 0 Bongho 
RE, CST (one of lie* Majesty’s Light Railway Comraissionen 
I have been able to bring my information regarding light railwa' 
which come under the Act of 1896 as nearly up to date , 
possible 

Finally, my thanks are due to the General Jlanagor, Locomotr 
Supetintcndcnt, and Jlr Sheiloek of the Great Eastern Railway, 
the Hononrj Secretary of the I asingwold Railway, to "Mess 
John Fowler Co , to Messrs Ivitson d, Co , to the Leeds 1 oTf’o C( 
to Air Fverard R Calthrop, to the representatives of the Colonics 
Xtfvw'Asw, A S fi'cfpemrftnnJentf , TUSli 

India), and to many others, who have kindly placed mformation i 
my dispoaak 


January 1899 
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CO XT KXTS. 


I liviii.it 1 

nnrs 

DlVT^nO’C OF TIM Tn U •• I 1 IIT . • *• 

• HVlTFIt II 

Esoush IUuva^', IUti'-, »m» I»>mcuh. T-2n 

< H\ITi:U III 

Limit n\iu\tVH in IWu.iim. . 27-.’<n 

cn \nKit IV 

Licni lUiLw IN liuNu, . 01-72 

nniTEU V 

Lioht IN iTvir, . . . 73-82 

cH\m:u \i 

Llonr IUilWATS IN OTIILH KlB'UrNN OoLNTRIE% . . 83-103 

cn vrrcR vii 

LkjHt Rnilwa^s in Amfricv and the Colonim, . , 101-117 

CmiTER VIII. 

Light IUilita^s in India, . . . • . 118-130 

CHAPTER IX. 

Light Rulwavs in Iklland, .... 137-1-13 

CHAPTER X 

Road TiuNspom vs an Ai.iLBNm\E, . . . 141-153 



CONTENTS 


CHAPTER Xr PAGE-5 

Toe Light IlULiivrs Act, 189G, . 154-174 

CHAPTER MI 

The Qcestiov op G^uge, 175-194 

CHAPTER XUI 

Constbectio'? avd ‘Working, 195-228 

CHAPTER MV 

Locomoihes \ad Rolling Stock, 229-252 

CHAPTER XV 

Light Rmlwvis in England, Scotland, and V > \les, 263-278 


AI’PENDICES 

I Cost of Railway Conafnictioi) id difleront Coun'iies, ■ 231 

II Railn-ay Returns for Eos^^od and M des ScotlanJ, an) 

Irelanl 189o, , /leinj 282 

III Talteof Inleicst [or Anonm and of Famings and E^ptn 

diture I er Mile per W eek ogo 

I\ Railway Retuins for India Ifioi /aciig^iSi 

■\ HalTjearly Statistics of Indian railnai% 1594, 233 359 

N I North \\ estern Rsilway India— Coadilng and Goods Tanlf, 290-296 
1 11 Concessions oIRred by OoTeninient of India for Construction 

of Branch L lies, 1896, . , 297 306 

Mil Li„lit lUilnajs Act, 1896 , 307-319 

I\ Statutory Rules and Orlm male ly Hie Board of Tr Ic 
sMth respect to Apilications for Orden Anthorisins Light 
Railnajs, . . ... 820 327 

\ Ceneril Ensetmciits relating to Riilnnya nfrrrc I to in tic 

kifjs' N ^.v.'.’nvjS, }rt*L, • , yyg 


Saj pJementiry Note on the Culonies, 

Supplementiry Note on the rromotion and Working of 
Light I^ailtrayi, , , , 



IILUSTRATJOlfS. 


Perminciit W j- Pclgi n Light Katltuys — MoJc of Fixing Rails in 
Streda of Towns p 33 fig I 

RoalSctiun* Italian Ti-amwaja, p 80, fig 2 

Road Tm 'jort— Traction Engine, Ro*J Locomotire, and liaction 
^\«gQn p ICJ, Plato I 

Sutton ^ ard liana on biuglo Line, • P S0<,riatell 

bignalli gand luterlockingat—I aSUtioo, II a Double dunctiou, 
and III a Slip toad iti a Cioasover road, p 200, fig 3 

Li t and iIor*e Patent Signals P 214, Plate III 

Proiosed Type of Station Arrangements PlansAaodl, . p 218, Plate I\', 
Front *' levations of Engines (three gauges) on the Eastern Bengal 
State lailua) . . p 218 fg 4 

Side Eleiations and Plans of Eagnics (three ganges) on tbo Eastern 
Reogal State Bailws), . p 252, Plate A 

Carriage and It agon Stock Eastern Deiioal Slate Kaifwaj, ,, Pfatotl, 

Uarsi Light Railway Stock, . ,, Plate MI 

Permanent sy and Rolling Stock, \Visl>ecli and Upwell Tram 
■waj, . p 258, Plate d III 

aterwa) 8 and Dc] dts Tl rec linrsc Shoes and Cenutek Line, p 281, Plate lY. 




LIGHT RAILIFAYS 
AT HOME AHD ABROAD. 


CIIAPTCi: I 

DIsCL-sSION OF nil, TERM “ LIGHT RViLM A\S ” 
r s--' « ’ . «. 


« . ■ 2 • • ■ ' 

I . ‘ • ' • 

Definitions of Terras —The subject of light railways laiy bo coni- 
pared to a country which ha'> no hxed frontiers, or to tlioso Arctic 
lands whoso northern limits ore still unmapped Tiie reader’s first 
and natural demand for a delimlion of the term “light raihways" 
must be frankly met with tlio disappointing reply that a liard ami 
fast definition, at once concise, exact, and comprehensive, i» not forth- 
coming 

It is not easy to determuie the exact point of divergence of light 
from itandard tatliraij^ One is not necessarily diiided from tlie 


or the Decauville Company supply — are light raihvays is obvious, but 
tliey repre«ciit a limited and extreme type 

Xor does the length or location of a line establish the difference 
between a light and a standird railway, for a pionw railway may 
extend for two or threo hundred miles and occupy a mam trade route 
— until the pressure of a growing trafiic compels its replacement by a 
more sub'^tantial system— m a new or poor country, w here the choice 
lies between a cheap light railway and none at all In richer and 
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more prosperous countries however, not only the mam, but many of 
the branch and feeder ratticays, ate already of the standard type , and 
the development of light railways will take place later, serving tlie 


have had certain sections of their lines classed as local railways and 
brought under the lenient conditions of the law of 1878 , and, although 
tins IS less likely to occur in England, we already have reason to con 
elude that future branches and minor extensions of our great systems 
will frequently be made Under tlie provisions of the Light Railways 
Act of 189G 

Jf wo go abroad — as we must in our study of the light railways 
question — mq find the same merging and overlapping of terms, and a 
similar difficulty m determining their precise limits and m suggesting 
English equivalents Thus, the Belgian eystem of light railways 
consists of chemina defer ticinaux, which are generally laid on district 
or parish roads, and may, perhaps, bo called by us district railways 
The French speak of chemtnt <U fer d tnterei locai or branch lines, as 
distinguished from chemina de fer dinUrit general or through lines 
Other terms are chemtns de fer affltienti or feeder lines dteminii defer 
seeondatres or second-class lines, chemtng de fer d ordrt tnfertcur or 
third-class lines, cliemina defer eeonomtguee or cheap lines, and iram 
wage, a term which is very differently applied m one country and 
another. These lines may, or may not, beclifwtns defer a %oieetroUe 
or narrow gauge railways, of any gauge less than the standard 4 ft 
SV in , from 1 m 20 cent (3 ft 6 m), firet introduced m France m 
1865, to the more general 1 metre (3 ft 3| in ) and smaller gauges, 
which are comparatively unfamiliar to us in England, but frequently 
adopted on the continent, in India, in our colonies and elsewhere. 


bpcuai uepariuro siUing iiicse tram-trains or uay trams stop at 


main lme«, 

* 1 - 1 “ . t''“‘ ‘ "■'■‘'“''“'•y “““i ^\iomoannni or branch hne«, 

Kieini ojinm lines, and I^>eerlhahnen or local lines 


a tram- 

Id still 
a line 
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Toay use the way except when trams are passing, it implies, m fact, 
joint and not exclusive occupation of the apace covered by the tramway. 
Accordingly, the space betireen the rails, as well as outside of them, 

’ ‘ ’ ’ ' . » jjygJj tJjg JjpaJ Qf tJjg 

the tram wheels Such a con* 
■ . ^ Tramways Act of 1870, but it 

13 not invariably earned out The Wisbech and Upnell Tramway, 
for example, although laid on the side of a public road, has, with one 


me ueau ui ute ran uui me nuu i& nub t>u uiaue up necause me 
road authorities did not, after all, insist upon it, and the check rail 
remains redundant, for the track is ballasted with stone or gravel m 
the usual way The line looks like an ordmary railway, but it is 
ofhcially classed as a tramway This tramway — built, worked, and 
owned by the Great Eastern I^ilway Company— might this year have 
been built under the Eight Eailnays Act of 189G instead of the Tram- 
ways Act of 1870 Tiro further distinctions between railways and 
tramways are generally recognised , the latter pick up and set down 
passengers by the wayside, and they are not, as a rule, supposed to 
carry goods 


ether motive power, might be described as tramways , but the term 
cheap or light railways (ehtmins de fer etmom^ques) should he substi- 
tuted for steam tramways in the case of all hues of rails laid wholly 
or partly upon roads, and designed to connect different centres of 
population This agrees with our restneted use of the term “tram 


* - * where no compulsory 

Light Railways Act 
the construction and 

working of light railways was mainly contamed m tlie Railway Con 
struction Facilities Act, 1864 [27 &. 28 Vict cap 121], and the Regu- 
lation of Railways Act, 1868 [31 A, 32 Vict cap 119, Part V 

Sir Douglas Pox,* mote than thirty years ago, understood by light 


• “ Light Railways in Norway, India, and Queensland ” llm 
Oi:, vol xxvi , 1866 67. 


■Prof 


Inst. 
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pait made onlj of such streogth as to carry loads repre«ented by the 
rule that co pair of wheels sliould be allowed to have more than six 
tons upon it This would enable those lines to carry the rolling stock 
of all other railways of similar gauge, avi^h the exception only of the 
locomotive ’ Ho instanced the niltiay system of Norway as an 
example, being “ on the light principle, and of the 3 ft 6 m gauge 
Above high water level the supcnstmcture of the bridges (including 
the Warren tru< es) u as of timber , the station buildings were of 
timber, the rails weighed 3? to 40 ib<« p*r yard, the ‘■leeper®, laid 
2 ft, 6 in. apirt, centre to centre, were of crt.o»oted pme, with tlie 
round side up, and adzed to increase the bearing surface , and the 
cost was £COOO per mile 


plied Although the example quoted is of a narrow gauge hue, his 
(leSaitioQ 19 independent of any hsutatios in that re pect , while hu 
careful pron-ion for the use of rolling-stock belonging to heaner lines 
absolutely demands continuity of gauge The scope of his definition 
would liave been wider if he had abstained from pre&cribmg a 
znasimutn axle load 

Apart from the detail of gauge— m regard to which hi* opinions are 
aery decided — Sir John ^^ol^e Hatty’s presidential address* to tlio 
menbers of the Institution of Ciail Lngmeers, on the 3rd of Novem 
but 1896, contains a freer description of what Enghsli light railways 
sliould bo generally “So far as works are concerned," «aid Uie 


motive which need not be heavier for the wider gauge, while the 


riilway, then, in regard to length and location may occupy, as a 
t* mporary or pioneer line, an extensive mam louto capable of future 
ilevelopment , or it may fom « short feeder to an existing «y stem ; 
or It may complete minor connections , or it may bo a purely local 
ami independent line of short length It may bo laid on a road 
if land out ido h costly, and the width, grades, and bends of the 
roi 1 nro suitable It may hi of etandanl or le-s gauge, acconlin" to 
ciruirastauce but, economy being e tntnl, wc clnU expect tolind 

• 1/i I troe Inst CE, toL cistii of 
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a «iiule line, a lighter rail, slower spoels, lighter 'X'cle loaJ', and — m 
regard to ftaff, 1 rake*, block working, road cro ^ings, ‘signalling, 
interlocking station arrangements etc — le«-* stringent require 
rnenU than are damandeil on standard railways In addition to 
exceptional econoinj in construction and in working, are shall require 
a cheaper and simpler legal and parliamentary procedure than that 
prescribed for standard railways, facilities of promotion, clieap land, 
andas3i«tance — po aibly financial — from induidinl«, from local bodies, 
and, in '•pecial ra«es, from the State 
Th. 

IS in tw 
[31 .k " 
the spi 
189G [ 

sort ■ „ , , , 

and to the Board of Tra le to decide tho claims of each project, as it 
comes before them, to be dealt arith under that Act 

k complete definition coveting all the ground, if not impossible, 
■wo\i\4 kw too complicated tot ready applvcataon to every case, a 
partial definition would frcqucntlj be misleading Wlule, however, 
vre lack a definition at once concise cxoct, and comprehensive of the 
term " light railways theCommi sioners and the public are well able 
to form a a cry fair opinion on the claims of any proposed line — taking 
into account its objects, lU posi ion, its construction, its equipment, 
the nature and extent of its traffic, and its working economies — to be 
considered and treated as such In the differentiation of light rail 
ways from standard radways, therefore, there appears to bo no ulti 
mate difficulty , and to their practical association there should bo no 
serious obstacle 

We may say , roughly that a light railway might be (1) absolutely 
local and independent in its entertainment of traffic, or (2) contnbu 
tive to au existing mam lino, or (3) competitive with a mam line If 
the first condition obtains no mam lino has any direct concern with 
tho light railway , if tho second, the mam line should encourage the 
branch in tho most gcneroiis manner , and the thud condition should 
never be allowed to take eflect — in fact, we may safely assume that 
the Commis'sioners will noser permit tho Act to be applied to tho 
prejudice of an existing standard railway 

As the differences between a standard and a light railway are nnt 
m kind but m degree, and both arc intended to discharge identically 
the same functions, light railways will have to be worked, not as 
benevolent institutions, but on tho samo busmess principles as stand 
aril railways Light railways have been called for mainly m the 
ajriciiltiiral interest It is hoped that they will place the British 
producer on at least equal terms with hts foreign competitor Their 
success will largely depend upon his intelligent co-operation, and 
also upon their being allowed a very free hand m tlie fixincr of 
rates *’ 
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LIGHT RAILWAYS AT HOME AND ABROAD 


The next chapter will be deroted to a brief consideration of the 
pnnciples which determine the application of rates, the relations of 
railways generally to agncuUuie, and the demand for liglit railways as. 
feeders to tap the country distncts 

Other methods of transport, not on rails but on the ordinary surface 
of the pubhc road — by means of road locomotives, traction engines, 
auto>motors, etc — call for some notice, because they are often capable 
of performing the very services requited of a proposed light railway, 
and later on, therefore, a brief chapter will be devoted to them 



CHAPTER ir. 

EVOLISII R.\1LWAYS. RATES, AND FARMERS 


Commission under Act of 1873 — lUiltray and Canal Commission under Act of 
18SS— ProTisiona of the Act of 188**— Statistical returns— Maiimum rates— 
Undue preference— Competitirc rates— Import rates and the British farmer— 


A.., 

Development of TrafBc Routes.— It has never been considered in 
England to be the business of the State to initiate, plan, and construct 
the roads and canals in accordance uith a regular and comprehensive 
system, such as that m Inch, in France, originated with Colbert and 
Was perfected by Napoleon Private enterprise has, from the first, 
determined the devolepment of our internal communications 

English roads seldom followed the best abgnment, and were often 
steeply graded. Tlie^ie defects render them peculiarly unsuitable, in 
many instances, for the laying of light railways upon them The 
fault did not necessarily he with the surveyor, for Ins choice of route 
Was limited by the necessity of shirting the boundaries of holds and 
estates belonging to landowners whoso privileges would not yield to 
public interesta The canals, however, offered so efficient a means of 
communication, and commanded such powerful influence, that they 
constantly presented the most formidable opposition to the introduction 
and development of railways But time brings its revenges, and the 
position was exactly reversed when the Alancliester Ship Canal came 
to be made 

The most striking features of ’ ’ *' 

vehicles with flanged wheels upon 
trams, consisting of such vehicles, 

220 years ago coal wagons were drawn on timber rails by horses A 
century later iron rails, nailed on wooden sleepers, were laid at the 
Sheffield colliery. In course of tune, plate rails of cast-iron were 
replaced by edge rails of malleable iron, and the wheels were flanged. 
The hiatory of modern railways has been dated from the construction 
7 
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of a linebcUeen M an<h\\ottli ind Croydon, vliich wis sanctioned m 
1801, to be a\orLed by lior'e traction * Tlien followed Iluslvi'son’s 
decisive defeat of the canal opposition, the sanction of tlie Lnerpool 
and ^^ancllester Railwa} m 1820, and the completion of the Stockton 
and Darlington lino m 1825 But the roost important starting point 
of modern raihiaj progress mu-t be referred to tlio success of Stephen 
<:on’s locomotive, the “Rocket’ — with its bla<st pipe, multi tubular 
boiler, and springs, — in 1829 Tlie contrast between Stcpliciiaon’s 
engine and tlie modern locomotive, in regard to povrer, weight, and 
speed is; indeed, MifficicntJy striking but it is possible that wo are 
about to make a still more startlin^ development b} the substitution 
of electricity for steam as the motive power And while, m light rail 
way work, we revert to rails and axle loads lighter than those that 
prevailed in early da)s, it is not unlikely that wq «hall discover m <0 
modern a motive power as electricity the best and clieapest for our 
puipo'O under certain conditions 

Comparing our modern steam engine with that of sixty years ago, 
vve find that, w ith a steam generating surface tlirce times as great, 
and nearlj four times tlie steam pressure, its power is ten fold greater 
Increasing axle loads and higher speeds have r<.quired the adoption 
of lieavier rails, and tlic'e have for manj years been made of steel 
instead of iron English pa«ecngers accept the speed comfort, and 
safety with winch they travel as a matter of course The rapid 
succession of fast trains is due to the laying of double lines and the 
perfection of the block system Safety appliances have been multi 
plied almost to excess Tlio development of through routes has 
been remarkable In all the advantages of modern travelling the 
third class passenger shares, for his paying value has long been 
recognised It is now not merely economical, but almost fashionable, 
to travel third class, and third class accommodation is provided on 
nearly every tram The convenience and «pccd of tbo goods service are 
still more notable Terminal facilities have been so perfected that the 
conveyance of goods is almost literally from the door of the producer 
to that of the consumer , and m regard to collecting, loading, unload 


quoted from the Itaihray Itetums for 1896 — 
Capital — 

Osdvwity, 

Total, 

Length of line open — 

Double or more. 

Single, 


■£ 350 , 073,^3 
I 029,475,335 


11,589 miles 
9,688 , 


21,277 miles 


■ iliVei sj aiJroal'^ran^porlai 
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Receipt" — 

I'ls enger. 

Oooil", 

Mi«ctll'mcoU'<, 

i,39,120 sG') 

4G,17 • 335 

4 b22 922 

Total, 

£90,119,122 

Working expenditure 

50,192,424 

^'et eanniv", 

£39,92C,C9S 

Locomotive 

(.amage*, wagon-, truck «^c. 

18,950 

692,751 

In Me"«rs R <iiUtn and FIs llopwooJs Report* to the Board 
of Trade, the f< llowing ti,.ures arc giaeii — 

Perceiitag of net earnings on capital, 
Dnidoiid pai 1 on ordin try ca[>it il. 

3 88 

429 

Per train mile— 

Receipts from trailic, 

Expemliturc cxchi-ne of Inrboiir, 
expense", 

57 93d 

Ac , 

32 41d 

Net earnings 

23 52d 


And the cxjienditure per train mile i3 thus distributed — 


Mainttnancc of vray, 5 54d 

I ocomotue power, 8 81d 

Rollini, stock, 2 90d 

Traffic txpenees, 10 5Cd 

t eneral cliarges, 1 48d 

Rates and taxes 2 13d 

• •ovemment dui}, 0 19d 

Componcation — 

I’ersonal injuncs 0 O&d 

Damage to goods, 0 18d 

Legal and Parliami ntary expense", 0 20J 

^Iiscellaneou" 0 34d 


Total Morkmg expenditure per tram mile, 32 41d 


Conditions Regulating Traffic Rates — Passenger fares in England 
comp iro % cry fa% ourably ■« itli those of other countries. A passenger 
in an ordinary American car may be charged an average of Id. per 
mile, in an Lnglish third class carnage somewhat lesa, but our fir=t 
* Herapatli a Itatitcaj Juunal, 29th Octal cr 1897 
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of a line between ^\an(lTOortll md Croydon, nliicli nas sanctioned in 
1801, to be worked by hor«e traction* Tlien followed Hu«ki"on’s 
decisive defeat of t!ie canal opposition, the sanctiori of the Liverpool 
and Afanchestcr Ilailway in 1820, and tlio completion of tlic Stockton 
and Darlington line in 18J5 But the most important starting point 
of modern rail" ay progress ran t be referred to tbe success of Stc[ hen 
eon’s locomotup the Pocket,* — with its blast-pipe, multi tubular 

boiler, and springs — m 1829 Tlie contnst between Steplienson’s 
engine and the modern locomotne, in regard to power, "eight, and 
speed 1 indeed sufficiently striking hut it n possible that we are 
about to mak ‘ ’ * ‘ 

of electricity 
way work, w 

preaailed in early uajs it is not uniiLciy that «o snail iliscoaer in so 
modern a motive power as electricity the best and cheapest for our 
purpose under certain conditions 

Comparing our modern steam engine with that of sivtj j ears ago, 
wc fin I that, with a steam generating surface three times ns great, 
and nearly four times the steam pressure its pow er is ten fold greater 
Increasing axle loads and higher speeds have rui^uired the adoption 
of heaaier rails and these liaae for many years been made of steel 
instead of iron English paeseiigers accept t) o speed, comfort, and 
safety with winch they traael as a matter of coiir«o The rapid 
succession of fast trains is due to the laying of double Imcs and the 
perfection of the block system Safety ipphanees have loon multi 
plied almost to excess Tlie development of through routes has 
been remarkable In all the adaantages of modern traaelling the 
third class passenger sliarc* for lus paying value lias long been 
recognised It is now not merely economical, but almost fashionable 
to travel third class and tlurd class accommodation is provided on 
nearly e\ ery train The convenience and speed of the goods service are 
still more notable Terminal facilities base been so perfected that the 
comeyance of goods is almost literally from the door of tbe producer 
to that of the consumer , and in regard to collecting, loading, unload 
ing delivery and other sersicesconnected with the despatcli of goods, 
English arrangements arc far ahead of those arhicli prevail elsewhere 
railways in the United lung 
do llio following figures may he 

qu fc9G — 


Capital — 

Ordinary, 

Total, 

Length of line open — 
Double or more, 
Single, 


X3S0,0r3 903 
1 , 020 ^ 475^335 


11,589 miles 
9,688 , 


21,277 mips 

* Ha llej 8 Patlroa I’^’rantportation j 9 
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RccoipU — 

£39,1120 800 

Gootl', 40,17 ) 335 

Ml allancous 4,b2J,922 


Total, £90,119,122 

Workuip c^pendituri. 50,192,424 


Net carniu"*, £39,920,098 


Locomoli\c«, 18,950 

Cam'iqco, wagon*, truck® <kc, 092,751 


In Me^ra II Gitkn and T J Ilopwoods Report* to tlio Board 
•ol Trade, tlie following figures are given — 


Percentage of net earning* on capital, 3 88 

Duidend paid on ordinary capital, 4 29 

Per train milo — 

Receipts from traffic, 57 93d 

Expenditure erchisnc of liirbonr, ikc , 

expense®, 32 41d 

Net earnings, 25 52d 

And the expenditure per tram mile is thus distributed — 

Maintenance of way, 5 54d 

Locomotive power, 8 81d 

Rolling stock, 2 90d 

TrafTic expenses, 10 5Gd 

General charge®, 1 48d 

Rates and taxe®, 2 13d 

Goiernment diitj, 0 19d 

Compensation — 

Personal injuries 0 08d 

Damage to goods, 0 18d 

Legal and Parlianu ntary expen«e«, 0 20d 

Miscellaneous 0 34d 


Total working cxpcndituro per tram mile, 32 41J 


Conditions Regulating Traffic Rates — Passenger fares m England 
<omparcTery favourably with those of other countries A passenger 
in an ordinary American car may be cliarged an average of Id ppi- 
mile, m an Lnglisli third class carriage somewhat less, butourfiKt 
* Ileraivatli’s Fatlicay Journal, 29tb October 1897 
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and second class fares are higher than those which include the use of 
the American special cars Continental fares, taken with their draw 
hacks and our advantages — e (f , out provision of third class accommo 
dation on almost every train, and allowance of GO lbs of luggage free of 
charge while the barriers, 

formal! luggage, which are 

sufferef rable m England 

Indian fares are, of course exceptionally low A third class fare of 
’d per mile is the liigheat that can be levied, and could only he- 
levied, m a country where the wages of the railway emjyloyf' and of 
the ticket buyer are extremely low Neitlier the wages nor the fares- 
can be compared with ours, for in India the necessotics of life are 
cheap and the conditions arc easy to the native, however costly the 
former and difBcuU the latter may be to the Englishman in India 
With our passenger carnages although they may be only 7^ feet 
wide, as compared with 9 feet in America, we may well be content 
The third class passenger nowa-days is provided Mjth roomy and 
comfortable corapartmonts, and finds a dming car att iched to long 
journey trains Our goods stock are more open to foreign, and 
especially to AmericjQ, criticism If we have utterly discarded the 
defunct stage coach as a pattern for passenger carnages, our goods- 
wagons — theso critics say — ate «till bttle better tlian tlie colhery 
trucks placed upon tlie earliest railways An Indian standard gauge- 
covered wagon, tarmg only 7 tons 10 cwts, will take a load of 16 


m stock 13 chiefly due to the difference in conditions If Indian and 
Amencan railways did not build for a higher ratio of paying to dead 
load they would never bring their wheat to the English market 
Full tram loads of full wagon loads are of the first importance On 
tiie contrary, short lead, li^it loads, and rapid transit are essentially 
characteristic of English go^s traOic Our wagons have to be moved 
about in yards and sidings by horse power, and an 8 ton truck is 
quite as much as a single horse can fairly manage There is much 
to be said, therefore, for preferring 8 ton stock, and 10 tons may be 

p 

I ' / not- 

that 

^ ried 

The division of receipts between one railway and another is based 
upon so low a minimum load as 1 ton Economy of time rather 
than of load is the first deaidendum An express goods tram may 
slip or pick up a wagon, at a station, but it has no tune to spare for 
dealing with mixed consignments m one wagon Where a wholesale 
traffic m wheat, hog products, etc is offered for haulage hundreds of 
miles from the interior to the port, full trains of fully loaded wagons 
— specially designed for a high percent^e of paying to dead load — 
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I and 1 \rvrLe. 


arcctcntial to economical worlmp lint in I-n-'U*'! n , 
largely ma Ic up of small con«igninent<i of a hip}, 
articles mixed goo-ls Ac, am! sped an! conTem«> r« 'f. ,* V* 
importance than economical loalmg \ fcwignrc* wi 1 * 

diH rent the condition^ of Iralhc in one country an 1 ano'l /• * ^ 

.« I • r^i 2 

• tent . yet ro h.. . , 

, , «on>ejance of I r» •• 

minerals and general merchamli-e, whih -12.281 carns-e^ « *”' 
for the pa-wengem In Inlia the gomU receipts mak,. 
cent of the whole, as compard %Mlh 3<» 2 percent from t ‘‘ 
hut 49,524 standanl gauge an I 27,421 metre gang rchirle* 
for the gooils diilo TOT?' standard gauge and 4903 


It IS cant ement to charge them on a mileage basis X),o ^ I 
of goods, on the other hand, is most complicated J-nHiil 
rates generally include collection and delncry, eo that com 


Act, and the new railway Acts were framed on very much tl *^*** '** 
lines as canal Acts RaiUiays %vcrc regarded merely as a ncl** 
of highway, upon which traders paying certain tolls would rt/ 
own trucks, just as the users of toads loaded tlicir own wq ” 
users of canab earned their cargoes in their own barges ]7?'i* 
charges accordingly took the form of tolls, and were so schcilui* t ^ 
the Acta The supply of trucks by the traders instead of i'* 

railways still survives, and the theory of equal mileage rates o 4 i** 

application to the same kind of goods of the same charge upp'^ ' 1** 
throughout, a theory natural to a system of tolls — is not yet 


assigned to terminals, is shown by NIr A JI "Wellington’s Btatem 
that they account for three fifths of the whole rate of goods 
Chicago to New York * 

The equal mileage basis of rating was thrown out by the Jo 
• railway Location bjrA M Wellington, p 820 

I 
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Committee of 1872 and liy tlie Roynl Commi'ision of 187G on tlio 
ground tint it “would pre\ent railway companie? from lowering 
tlieir fares and rates so as to compete with tnfiic by sea, bj canal, or 
by a shorter or otherwise cheaper railway, and would thus deprive 
the public of the benefit of competition, and the company of a legiti- 
mate source of tralTic ’ It would, of course, be grossly unfair to the 
r iihrays, but it aaas rejected in tlic interests of tlic public 

Any endeaaoiir to adopt actual cost of service ns tlie basis of 
charge would be disastrous to the development of business For- 
tunately, the cost of service cannot be determined , and, even if it 
could be determined, it could not be applied and, even if it could be 
applied, the great bulk of goods traffic could not pay it Xo one 
could fairly distribute the exact share of movement, station, clerkage, 
terminals, maintenance, and other expenses, or of interest on capital, 
which each item of traffic shouKl bear 

Ibpeed, bulk, risk, trouble, qiuntity, regularity of shipment, back 
loading — all those are at least as potent factors m the cost of trans- 
portation as mere distance and, m considering a rate, the experienced 
manager thinks of eiery detail For all practical purposes he can 
reckon up the cost of hauling a tram over a certain section Ho 
may consider that I3d a mile will about coacr the cost of working a 
certain tram (an Indian railway manager might put it at Bs 1 a 
mile) and thus dccule whether it is worth lits while to keep this 
tram on or to take it olT What he wants is to increase his net 
roienue If an expansion of business offers which will increase his 
gross carninpS faster than it will increase his working expenses, he 
will bo inclined to nnclertako it It may not pay its full sliare of the 
fixed charges — expenses which must bo incurred on tho nunimum of 
traffic, such as the irreducible permanent establishment and interest 
on capital — but, avhatpser it brings in, over and above the actual cost 


rates, a survival of tlie “toll”’ system and absolutely destructiae to 
long lead traffic, and the “cost ^ > » 

unit which IS vanible, indeter 
at the only practicable solution. 

The rule was thus stated by 

Company of France) — -“In the matter of transport tariffs there is 
only one rule, viz, to ask of merchandise all it can pay, any other 
principle is no principle ” This, as has repeatedly been explained, 
does not mean charging more than the traffic can bear, nor does it 
mean lowering the rate after the ultimate expansion of traffic in a 
particular commodity has been seeuretl In the very early days of 
competition between railways and canals it was supposed that only 
goods requiring rapid conveyance would be able to bear charges high 
enough to pay interest on undertakings so costly os railways The 
• J’ai/i//)!/ XoeanoB, bj V Al Melliiigton p 726 
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aUptabilily of ml ^•ay ntc? lo low clw tnlhc not immediately 
rtio’ni'el Thf pro'p nu of rtihinys la fonndtil on the nilo of 
tril wlncli 'cpk* for proht m i\cii tin rao't co«tl) plant and 
niachin''r 5 Tuin.. tj of output nlli r tlim in hi"!! jirirL->, ind tlio 
loisimura iratPi in ana cominoitta is obtiinod lij lowirinj* thorite 
to wliat the Inflic will Ix'or 

The lir-t applicalnn >'f tliH principle h sc n in the “General 
Ck'ssihc.itijn of (lOo-N winch m ba-iod partlj upon tlic bulk and 
0 li'^r ftal in I ul 11 unit u|>on the m/« of the good k few 
examples mii b quit I 

Unles> olliLnvi ] ruiilel the rate* for goods in Classes 1 to 5 
include colleciun an 1 1 hxerj withm the boundaries pre cribed by 
the comjianii-' it lli larious pLw-cs The rites do not include collec 
tiori or dclncrt of in\ irtal wei^hin^ more than three tons, nor of 
anj articl whi Ij 1 \ rtaon of il-> ••bipeor dimensions, cannot be 
coimnienlh an 1 saf ly uiru I on a \ehicle ordinarily used for general 
nj^rclun li ^ 

The Infill, t rate are ipplicl to good-, of Class 5, such as live 
poultry, furniture iii ci e , ac 

in hampc rsor sn s is (subject toa lower rate if booked at owner's 
risk), dead iwulirj, furniture m un liol cs, etc , arc assigned to Class 4 
In Cl i^.s J wo lind in boxes or crates, cotton goods m bales or 
boxes milk njiricots lTm era* ra«pberrie«, strawbcrrie-', etc 

To Clas 2 bilon^ th rras, raspUrnes, a 1 1 stnwbcrrios m tubs for 
Jams etc 

Hay, not comprcsccJ to a certain density, comos in Class 1 , so do 
herrings cod, ling, and— if determined by measurement— timber 
Potatoes in casks, if m lc>s than two ton lots, are included m Class 1 
Out potitocs in ca'ks m two ton lots are more leniently treated in 
special Class C, and lirras may sometimes obt un rebates on larger 
quantities. In this class too, wc hnd hay machine pressed to a 
mimmutn of 2 \ tons per track timber reckoned by actual machine 
Weight, carrots, cabbage®, svlreat, vetches, oilseeds, nco, oats, malt, 
flour, beans birley, and other grains Class 0 is applicable to con- 
signments of two tons and upwards 

Clashes 13 and A are applicable to consignments of four tons and 
Upwards 

In Class B are included manure m bulk, common and fire clay 
bricks, loofing tiles, mangel wurzel iii bulk, for cattle, etc 

Limestone in bulk, fire clay, coktv coal, etc , are placed m Class A, 
and for these the lowest rates are quoted An additional charge h 
made for the provision of wagons for Class A goo Is 

Articles exceptional in bulk, length, or weight, or inspcurelj 
picked, specie, bullion, gold or silver plate, precious stones, etc, are 
c irned by special arrangemtut 

If the quoted rates include cartage rebates are gixen for cartage 
done by the shipper Concc«sious may al o bo granted m such 
matters as •warehouse rent, siding rent, tlcmurrage, etc 
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To enable long-distince traffic to Teach the market, differential 
rates may be applied, so that the charges shall increase much more 
slowly than the mileage Thus if tlie rate is cumulative, ^7e may 
pay, for the carnage of 14 lbs of farm and dairy produce, 6d for any 
distance not exceeding 50 miles, 7d foi any distance not exceeding 
100 miles, and so on , m which case ate charged 6d for the first 
50 miles, and Id for the next 50 miles Telescopic rates of this sort 
do not overlap But when a certain rate is charged per ton per mile 
for any distance not exceeding 100 miles and a lower rate for any 
distance greater than 100 but not exceeding 200 miles, and so on — the 
rate being on a graduated scale — the cost of carnage over a greater 
distance may be less than that over a shorter distance It is as if a 
tradesman’s offer of “ making a reduction on taking a quantity ” took 
the form of charging a customer Is apiece for 100 articles or Dd 
a piece for 120 To correct this overlapping, the rate might be raised 
JOT^card by not charging less for the greater than for the shorter 
distance , or the rate might be lowered haekicard — on what the 
Americans call the ‘short-haul’ principle — the rule being that the 
charge for the lesser distance or weight shall not exceed the charge 
for the greater In one case a forward, m the other case a backward, 
group rate is introduced The latter is the differential rate generally 
applied in India.* 

‘ rm rate 

various 

handt«e 

■” I certain area, petty advan 

ed, and the whole of a pro* 
— may bo placed upon the 
e public 

• the application of railway 

‘ent to control by higher 
(lutliority will be admitted, but for very special reasons it would 
be grossly unjust if the exerase of this control prevented railways 
from earning a fair profit on their whole business Their capital 
is not, like that of bankers or shopkeepers, transferable to some 
other sort of business, but is permanently sunk in the provision of 
one thing only — the means of transportation — which, if not bought, 
is useless for any other purpose, and, if bought, must be paid fo" 
at a proper price On the other Itaad, it must be conceded that 
railways — the destroyers of local and physical monopolies — are 
themselves partial monopolists The inevitable quotation may as 
well be made hero as elsewhere “ "W here combination is possible,” 
said George btepbenson, “competition is impossible ” Rate cutting 
was abandoned as a weapon not merely murderous but suicidal m its 
■effect By one means or another — by amalgamation, by combination 
by agreements to maintain rates, and by pooling the field, the traffic, or 

• Appendix vi —Good* Tmff, ^JFP, India, para 43 
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fpoeil, conTenienee, and (acihtiM of 6\ety kind, to tlio great niUan 
tago of the pas«engcr ind trader, biit it h only true, and partially 
tnie, as l«twcen one railway and another AdmittuiR, llO«e^cr, tint 
railways are partial monopolists, wc mti<t al«o acknowledge that, to 
a limited extent, lliej are public corporation* 

Mr A B Stickney {President of the Cliicago Great M'estern 
Railway Companj) oLscrxeil* that a railwayis neither a prnnto nor a 
public corporation, but what he calls n '/utvi public corporation The 
power and duty of proaiding highways is excliisiacly and inalienably 
vested m the ‘sovereign or Government Tins implies the right and 
duty of the latter to control rates. Rates are not n tjmniiim mcrvil 
for specific seraiccs, but tolls A toll is a tax Therefore, railway 
rates arc taxe®, and all the rules applicable to Iho levy of taxes apply 
to the levy of railway tolls or rite* 

\\ e shall venture to dusent from neatly all thc«o statements which 
are included m Mr Stickncy’s argument It is not necessarily the 
business of the State to make highways , a people like the English 
' ’ ' ' ’e by private enterprise or local 

Rates are a “ quantum meruit ” 
are not toll , and, therefore, 
they are not taxes M’lth Mr Stickney s conclusion, how ever, tliat it 
18 the duty of a railway so to raise or lower rates os to produce the 
largest revenue we readily agree 

As providers of a public use, railways claim such rights as the 
compulsory acquisition of land and other property As private cor 
poratioiis, they rc«cnt the interference of the State m the details of 
their business M hichever position they take up, there are drawbacks 
as well as privileges to bo accepted Mr Sticknoy’s term — quan 
public corporations — is not inapt , and there must be over such bodies 
some sort of controlling and arbitrative power exorcised by Govern 
ment, both m respect of rates and other matters Such power was 
vested in the Railway Commissioners by the Act of 1873, and trans 

the Act of 1888 
the Regulation of 

■ ■ to take joint action 

efine their liability 

ior damage or los' ' ’ r » . 

ensure publicity o 
body nor a court 
the complaint of 

the demand of one company foe running powers over the lines of 
another , but, if a point of law arose, the case liad to be stated for 

• SulhUnof the IntcnalmatSailviay Congress vol S , Jaly 1896 
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submission to a court of lav\ It lay uitli the Commissioners, iioiv 
ever, to decide whether the question at issue was one of fact merely, 
or one of law 

By the Railway and Canal Traffic Act, 18S8 [51 A 52 Vict 
cap 25], the jurisdiction and powers of the Railway Commissioners 
were transferred to their successors, the Railway and Canal Commis 
Rionets This new Commission consists of two appointed and three 
(for England, Scotland, and Ireland) ex officio Commissioners To 
them complaint may bo made by certain local authorities or by any 
association of traders or freighters, or chamber of commerce or agn 
culture, recognised by the Board of Trade They may hear and 
determine questions of traffic facilities, undue preference works for 
public accommodation, the legality of tolls, rates or charges the 
apportionment of expenses between arailway company and applicants 
for works, etc 

Part II of the same Act requires every railway company to submit 
to the Board of Trade a revised classification of mercjiandise traffic, 
and a revised schedule of maximum rates and chaT{.es applicable 
thereto These must declare the nature and amounts of ill terminal 
charges proposed to bo made m respect of each class of traffic , an 1 
such terminal charges must bo justified by ‘expenditure reasonably 
necessary ’ The clasiificalion and schedule, os determined by a Pro 
visional Order of tlie Board of Trade, require confirmation by an 
Act of Parliament Provisions are made for through traffic and 
through rates, and the apportionment of the latter The burden of 
proving that a difference m rate or of treatment, as between one 
trader and another, is not an nn lue ^retcrenre is thrown on the rail 
aray company, but the Court or Commis lonors must consider whether 
the difference m rate or treatment is necessary for the purpose of 
securing the traffic m tho interests of tlio public Group rates are 
expressly permitted, provided that they do not create an undue pre 
ferenco and the distances are not unreasonable The Board of Trade 
may deal with complaints of unreasonable rates of charge, and may 
report to Parliament upon them Railways must in their returns 
furnish such statistics as the Board of Trade may require Every 
company must allow any person to inspect the classification table, or 
buy copies, with the authonsed schedule of maximum charges The 
railway must disintegrate a rate, if so required by any interested 
person, and distinguish the charge for conveyance from terminal or 
dock charges Rates are to be open for public inspection 

Part III applies similar provisions to canals , and Part IV per 
petuates tlie Act of 1873, and deals with miscellaneous matters 

Of the questions referred to m the Act of ISS8, a few call for 
further rcmark«, e g , tho statistics contained in the returns, the raaxi 
mum rates and charges, and undue preference 

The Commissioners have not sudi a aolume of statistics at their 
disposal as are demanded in other countries English railway com 
panios will tell you how many passengers and how many tons of goods 
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they carry, their gross receipts from passenger and goods traffic, the 
‘ ’ p ' ’ •’ P working c’cpenses, net receipts, 

details are a practical expression 
‘ In the average cost of hauling 

a ton of goods or carrying a pa-^nger one mile, in the average number 
of tons in a train, in the average load of a goods vehicle, and in 200 
similar items of statistics nhich afford the Government of India an 
oppo ‘ r ■> 1 . • ather, 

and take 

no in _ ' ^»tthe 

average, and work it out as a curious calculation, but I do not see 
how it would enable you to get more profit, or to reduce your 
expen'cs, or to increase your trade” Tlie method of the railway 
manager is to deal u ith each case as it crops up, and this is more or 
less tme also of the Railway and Canal Commission, and of English 
railway legislation Great Bntam lias, says Professor Hadley,* 
“ settled down on the pohey of specific Jaws for specific trouble^ ” 
Th«e can be no pobey , it is simple, pwttieal, and AngJio 

Saxon 

In dt«cu«sing the Light Railways Act of 18DG later on, we shall 
notice tint it requires a provision to be inserted m the Order, fixing 
the maximum rates and charges for traffic It has often been eaid 
that the statutory maxima are so much higher than the existing 
charges that they are practically inoperative The present Schedules 
probably are not so lenient, and in some cases the maxima may have 
the effect of unduly forcing down the rates 

The burden of proving that a difference m rate or treatment, as 
between one trader and another, is not undue preference is laid upon 
the railway If a special rate >5 given to one trader, it must be given 
to all traders under the same condition^ but it cannot be condemned 
as preferential if it is the result of fur competition W e have seen in 


offered w as more conveniently and cheaply handled When, however, 
it was proposed, at the session of the Toint Select Committee in 1891, 


small traders and establish the monopoly of a few great traders. 
There was the economic objection that such consignments cost just as 
much as others to work, conduct, and convey And there was the 
practical objection, tint nobody could say what was a wagon load or 

* /aiZroaii rranjpffrtonoa, by Arthur T Hadlev 
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submission to a court of law It lay ^ith the Commissioners, hoiv 
ever, to decide whether the question at issue m as one of fact merely, 
or one of law 

By the Railway and Canal Tmffic Act, 1888 [51 it 52 Viet 
cap 25], the jurisdiction and potvetsof the Railway Commissioners 
w ere transferred to their succe&aors, tlio Railway and Canal Commis 
sioners This new Commission consists of two appointed and three 
(for England, Scotland, and Ireland) fj-o^ieto Commissioners To 
them complaint may he made by certain local authorities, or by any 
association of traders or freighters, oi chamber of commerce or agn 
culture, tecogDLsed by the Boarl of Trade They may hear and 
determine questions of traffic facilities undue preference, w orks for 
public accommodation the legality of tolls rates or charges, the 
apportionment of expenses betaveen a railway company and applicants 
for w orks, etc 

Part II of tlio same Act requires every railway company to submit 
to the Board of Trade a revi^ classification of merchandise traffic, 
and a revised schedule of maximum rates and chaipes applicable 
thereto These must declare the nature and amounts of all terminal 
charges proposed to be made in respect of each class of traffic , an 1 
Bucli terminal charges must bo jusiiGcd by * expenditure reasonably 
necessary ' The classification and schedule, as determined by a Pro 
visional Order of tlic Board of Trade, require confirmation by an 
Act of Parliament Provisions are made for through traffic and 
through rates, and tlie apportionment of the latter The burden of 
proving that a difference m rate or of treatment, as between one 
trader and another, is not an undue pieferenre is thrown on the rail 
w&y company, but the Court or Commisaioticts must consider whether 
the difference m rate or treatment is necessary for the purpose of 
securing the traffic in the interests of the public Group rates are 
expressly permitted, provided that they do not create an undue pre 
ference and the distances are not unreasonable The Board of Trade 
may deal with complaints of unreasonable rates of cliar^e, and may 
report to Parliament upon them Railways must m tlieir returns 
furnish such statistics as the Board of Trade may require Every 
company must allow any person to inspect the classification table, or 
buy copies with the authorised schedule of maximum charges The 
railway must disintegrate a rate, if so required by any interested 
person, and distinguish the charge for conveyance from terminal or 
dock charges Rates are to be open for public inspection 

Part III applies similar provisions to canals, and Part IV per 
petuates the Act of 1873, and deaU with miscellaneous matters 

Of the questions referred to m the Act of IS88, a few call for 
farther remark'", e 'j , the statistics contained in the returns, the inaxi 
mum rates and charges, and nndue preference 

The Commiasioners have not such a volume of statistics at their 
ilispo->al as are demanded in other countries English railway com 
pames will tell you how many passengers and how many tons of goods 
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they carry, their gross, receipts from passenger and goods traffic, tho 
‘ ’ r ’ s . *1 p wotlving expenses, net receipts, 

details are a practical expression 
In tho average cost of hauling 


oppo 

and 

no JD , “ 

ai erage, and work it out as a corioiis calculation, but I do not see 
how it would enable you to get more profit, or to reduce your 
expenses, or to increa«e your trade ” Tlie method of the railway 
manager is to deal Mith each case as it crops up, and tins is more or 
less true also of tho Railway and Canal Commission, and of English 
railway legislation Great Bnlain lias, says Professor Hadley,* 
“settled down on the policy of specific laws for specific trouble*” 
There can he no helter policy , it is simple, practical, and Anglo 
Saxon 

In di'cussing the Light Railways Act of 1896 later on, we shall 
notice that it requires a proTision to be inserted m the Order, fixing 
the maximum rates and charges for traffic It has often been said 
that the statutory maxima are so much higlier than the existing 
charges that they are practically inoperative The present Schedules 
probably are not so lenient, and in eome cases the maxima may have 
the effect of unduly forcing down the rates 

The burden of proving that a dilTetence in rate or treatment, as 
between one trader and another, is not undue preference » laid upon 
the railway If a special rate is given to one trader, it must bo given 
to all traders under the same condition* but it cannot be condemned 
as preferential if it is the result of fair competition tVe have seen m 
w hat way differential rates may be applied to tho relief of long distance 


Bij 1 . 1 W, nw iiiwuuui,!, uii ui iai.es wijitu uicy consicletecl 

unduly preferential to the large consignor There was the moral 
objection to a principle which, in its application, would destroy the 
small traders and establish the monopoly of a few great traders 
There was tho economic objection that such consignments cost just as 
much as others to work, conduct, and convey And there was the 
practical objection, that nobody could say what was a waf’on load or 

• iiidmd Tranjpiwtatwti, by AittiwT Hadley 
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a train load As Lord Balfour of Burleigh observed, “ it seems to us 
no more easy to say what are the contents of a truck, or what can be 
hauled in a train, than to specify any quantity by saying that jt is as 
big as a lump of chalk, or as long as a piece of string the conditions 
vary so much ” Differential rates are, however, quoted for consign 
ments of certain goods offered m convenient quantities, such as 2 ton 
and 4 ton lots 

Again, those who sweepingly assert tliat railways are monopolists 
cannot be aware of the extent to which water competition — by sea 
coast by navigable river, or by canal — affects railway rates These 
have to be lowered towards the canal rates at certain places, and fre 
quently give rise to complaints of undue preference Tlie railways 
are, however, held to be justified in quoting competitive rates at com 
petitive points Thus, a canal rate for gram of 4s Oil or Ss might 
compel the Great ‘Western Railway to quote 5s lOd between Glou 
cester and Buimngliam, although the railway maintamed a higher 
rate, ''ay 6s 8d , between Cheltenham (a nearer but a non competitiv e 
station) and Birmuighatn 

Import Rates and the British Farmer — But of all competitive 
rate'-, those most bitterly attacked — especially by the British agn 
cuUunst— are the import rates which bring to our market gram, 
wool, cnttle, poultry, meat, dairy produce etc , from abroad The 
railways push their way to tho port% establish their wharves, link 
themselves directly with the sea borne traffic, and, by quoting lower 
rates than they offer to mtcrnal traffic, secure the carnage of imports 
which, otherwise would go to London by sea 

Import rates are the natural result of competition and free trade 
Railways can scarcely be called upon to adopt a protective tariff 
against foreign produce, although they may bo expected to meet tho 
reasonable demands of the English agriculturist Ho cannot fairly 
describe such import rates aspiemia against home production, and it 
behoves him to consider, not only whether the rates are justifiable, 
hut whether it would really do him any good, or merely do the rail 
way harm, to minimise such rates On this point The Times of the 
4t]i of February 1896 offers some significant remarks, which deserve 
quotation — 

“Sometime ago the Kentish hop growers represented that they 
were being seriously prejudiced by the importation of foreign hops, 
and asked if nothing could be done in their interests Tlie company 
accordingly adopted the extreme course of refusing to carry any foreign 
hops whatever But the foreigners met tlus by arranging to send 
♦hum hfiipt iJk *Jiit w.a:5 fji Liimbyi. laj tvu'cw. , wii ‘hnij i-umri, urtnfii 
to their satisfaction, that they could do so cheaper t^n when they 
had to pay full railway rates from the coa«t to London The result 
was that the foreigner became a stronger competitor m the London 
market than he had been before The Kentish growers sent no larger 
eupphes than they had done previously, and the South Eastern Rail 
way Company found that they had sacrificed an important item in 
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tlieir goods traffic 'w ithout domg good to any body except the very 
people thej had intended to injure ” 

It IS not enough to reduce through rates and local rates to the same 
level To “boycott ' foreign produce altogether is equally useless, 
since it will certainly find anotlier, and po^ibly a cheaper route by 
sea The fact la tint the English fjrmer persists m bringing his 
“pig to market” — or whatever it maj bo — in the most troublesome 
and irregular fashion He may be radical enough to revolutionuse 
rate®, but he is terribly conservative in Ins methods of business At 
an) green grocers shop we can see how admirably and yet how simply 
and cheaply foreign fnut and vegetables are packed The difference 
he«, as Mr Acworth* points out, between the English farmer’s 
basket of eggs and the American car loads 

English growers surely have every advantage on their side in the 
suppl) of fruit, for the foreign producer has at least to face two rail 
way iQumcys, a «ea vovage, and the corre«ponding transhipments 
k et this la what Mr M tihamsf lias to say — 

' In the fruit business proper packing is a prime essential , and m 
this matter our people are, of cour«e, far behind the foreigner Mr 
George Munro, of Covent Garden, stated, at the Crystal Palace Emit 
Sliow in 1894, that Lngli«li fruitgrowers were getting worse instead 
of better He also said— it sounds incredible, but Mr Munro is an 
authority — tliat, ‘ although we have continually improved where there 
» no competition, we have degenerated to a great extent where there 
IS, and have so far played mto the foreigners’ hands, who study the 
requirements of the trade, and try in every possible way to meet 
them ' 


Again, wlule the Hampshire farmer — as J/flnpprtjf + observes 

consigns one or two hundredweights of meat, all lunging on hooks 
and demanding constant and special care, there may be in the very 
same train tons of Erench, Danidi, or Canadian meat, eacli piece 
wrapped n its own canvas covering, and so well able to take care of 
it'clf Then there are the English farmers' unwieldy masses of forage, 
taking twice the room of more neatiy compressed foreign hay The 
farmers must learn to pack tlieir produce properly, organize their 
business, form local centre®, and combine m making up large consign 
ments In short, “the interest of farmers will ultimately be best 
served by the concentration of produce and by its carnaf’e m large 
quantities to the market salesman "§ ° “ 

In the meanwhile farmers are being assisted by reduced rates even 
for small quantities of prodnee Thus, we find that the Great IVestern 
Itailwav will, at owners risk, carr) (not to a private individual of 
cour=e, but) to a market, a salesman, or a dealer, butter, cheese cream 
fish, eggs, game, poultry, fruit, vegetables, meat, etc , m a 10 lbs con’ 


Ih 
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signment, 100 luiles for Cd , 200 miles for 8il , and above 200 miles 
for 9d If the consignment weighs more than 24 lbs the charge is 
only Jd per lb for 30 miles, Jd for 50, |d for 100, 4d for 200, and 
|d for more than 200 miles 

The Great Eastern Raihvay* ivas early in the field with a reduced 
charge of only 4d for every 20 lbs of farm produce and of Id for 
every additional 5 lbs up to 60 lbs , including delivery within the 
usual limits These favourable rates were immediately compared with 
other existing rates but it had to be remembered that the new rates 
would only apply where certain conditions were complied with — (1) 
The produce liad to he packed in boxes on sale at difTerent stations, or 
similar ones (2) The boxes were to be secured by nails, and not by 
rope or cord ^3) The produce would be conveyed at owners risk 
and carnage prepaid (4) The box should not weigh more than 60 
lbs The conditions, in fact, were such as were already comphed 
with hy foreign producers, and such as made it possible for the tail 
way companies to quote lower rates 
The farmer a difficulty in obtaining payment for the boxes jn which 
he sent his produce was pointed oub and it was suggested that it 
could be overcome by the introduction of the “ Value Payable Post ” 
eyaten, which is such a boon to India 
About the same timot the London and South ^Ve8teTn Railway 
introduced reduced rates from non competitive stations for fimt and 
“ general railway classifica 

wards, the rates including 
boundaries The reduc 
tions generally amounted to as much as 20 to 30 per cent Some 
excellent instrucUoas were also usued by the goods manager He 
pointed out that if the farmers were clearly told at what low rates 
large consignments would be conveyed, and if the senders w ould com 
bine to concentrate their consignments, they would considerably te> 
duce the cost of transit and be able to place a far larger quantity of 
their produce on the London market 

As on example, Mr Henry Rew (one of the Assistant Commissioners 
on Agriculture) reported that a carrier was able to collect poultry 
from the different breeders m and around Heathficld in Sussex, to 
concentrate the produce, to consign it to London, pay the ordinary 
railway rates, deliver it in the market, and charge the poultry farmer 
only Id per bird In the face of this how can it he said that Enghsh 
poultry 13 kept out of the market by the railway rates 1 

The London and North Western had, so long ago as 1893, in their 
general revision ol rateslargdy reduced their charges for the caniago 
of home grow n produce In milk rates the reduction was in many 
cases as much as one third The company’s canvassers, in the course 
of their careful and wide enquiries, interviewed as many as a thousand 

farmers, and the following is a snmmary of theit report J 

• TAe Times, November 14 ISSa + TAe Times, December 24. 189 a 
t TAe Times lebniiTy '6 iB96 
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"(a) Number m fa\owr of combination exceedingly few, and no 
apparent desire to alter present system of dealing with their 
produce 

“ (^<) "More than one half of those seen ‘showed absolute indifference 
in the matter, except that some ha\c taken the opportunity to ask for 
lower rates with present condition^ 

“(c) To a large extent the traffic is already pro\uded for by low 
rates, as to which no complaint was made 

taken by road 

o . i who Msit the 

districts, and pay the railway charges 

“(/) Generally, there does not appear to be any really 
acute depression m the farming industry in the London and 
2sorth "lYestern districts, and most of the farmers did not seem to 
look upon reduced riilway rates as a cure for any depression there 
might be “ 

In spite of rates alleged to be almost prohibitive there appeared to 
he a large and increasing home fresh meat traffic from Scotland, 
Cumbetknd, "Westmoreland, and other parts to the Jletropohs 
As an instance of what intelligent combination and organised effort 
may effect, we may note that wilhm a dozen years Denmark lias in 
creased her annual export of eggs to Great Britain from CO to 200 
milhons, mainly through the agency of a Cooperatiie A'sociation 
consisting of 14,000 aiember>, each one of whom is a producer It 
includes 200 branche" which undertake the work of collecting, giad 
log, stamping, packing and shipping 

Whether the fault lies with the railway rates, with the farmer, or 
With the lack of light railways, the English markets are more and 
more, year by year, flooded w ith foreign produce A Royal Commis 
Sion on Agriculture was appointed bj Mr Gladstone in 1803 The 
increase of foreign competition during the last twenty yean>, 
the consequent fall in pnees and the cost of production, are dealt 
within the Report, which was not n>sued until August 1897 The 
Agneultuial Returns for Oreat JJntaxn, etc , for 1895, also afford 
ample information for gauging the depth of our ogncultunl 
depression 

In twenty jcira (1875 1895) the loss of arable area has been 
2,137,000 acres The reduction m wheat growing — from 3,343,000 
to 1,418,000 acres — is mainly responsible for this In twenty fire 
years {18GG~70 to 1891-95) the price of wheat has declined from 
Sis Sd to 2T8 lid perqnariiBr Jfbsif of out wflcaii comes from 
the United States (which cultivates 34,880,000 acres), Russia 
(32,860,000 acres), India (26,030,000 acres), and Argentina, wheat 
flour IS exported to us from the United Stat“s mainly, but Canada, 
Austria, and Franco also send ns a good deal The yields of wheat 
crop per acre vary considerably — 13 bushels in America, 11 in Ru*aia 
9 m India, 191 in France, and 26J m the United Kingdom The 
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folI(3T\ing figures sliotr hon enormous our gram imports of all 
kinds are, and which countnes supply most of it — 


Quantities of ^^heat, WTieat Hour, Barley, Oats, and ilaize imported 
into the United Kingdom from certain Countries in 1894 


Countries from which 
Exported 

Mheat i 
Gram 

M heat 
Flour 

Barley 

Oats 

Maize. 



ewts 



cuts 

cwts 

Total 

70,126 2J2 

19 134 603 

31,211,334 

14 979 214 

35,365,043 

f 

Argentina 

3 272 152 

8 433 





AustnanTerntones 


1,106 971 





Chill 

1 761 612 

1 600 




1 

Roumania 



3 020,182 


14 167,9*3 


Russia 2Torthern, 

52 2.7 

9 186 

282 567 

11,541,807 


1 

Russia Soulhern, 

16,72).601 

24 215 

19 184,553 

915 099 

8,648 416 


Turkey 



2 972,697 


954,311 


us ol 

15 773,823 

13.378 304 

7 603 


9,634 487 


['■“•"“Ir.e.ao, 

3,834 417 

547,182 

1,507 146 


36,575 


Australia 

3 651 275 

52,972 




-I 

Canada 

2 823 515 

1,195 421 



779,495 


India, Bengal, 

2«0,012 





1 " 

1 „ Bombay, 

5 069 044 

ID 5.9 





The rye imports, mainly from Ru'sia, nmounted to 1,009,226 cwts 
Of 134,893 cwts of buckwheat, France seat us more than half, and 
Russia about a quarter Beans reach us from Egypt, ^lorocco, and 
Turkey, and peas from Canada, Russia, the United btates, and India 
Live cattle and Ii\o sheep ate exported to us from the United 
States, Canada, and Argentina Of imported cattle the number 
received in the Metfopohtin and Foreign Cattle Jlarkets m 1895 was 
about the same as in 1875 , of imported sheep the number was less 


been a rapid increase of population, and the increased demand for 
meat lias been met by the development of the frozen carcase trade, 
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Started m 1SS2 We imported 10,010,394 cwts of dead meat in 
1S94, of which the United States 'ent Us 0,130,597 cwts, Xcw 
Zealand 1,003,318 cwts, and Australia 977,78$ cwts, Denmark, 
Argentina, Holland, and Canada al«o contributing Frc«h beef irajKirts 
amoanted to 9,104,104 cwts , of winch the United Stales supplied 
1,775,538 cwts , and Australia 301,896 cwts Fresh mutton imports 
amounted to 2,295,0CC cwts , ICcw Zealand sending us 971,072 cwt« , 
Argentma 5*^5,729 cwts , and Australia 408,430 CMt« Bacon and 
hams form a large proportion of thodeod meat imported from the 
United States which sent ns 2,501,203 cwts out of 3,089,004 cwts. 
m 1694, while Denmark and Canada sent much smaller quantities. 

"While tlic price of imported butter has been generall} maintained 
during the last ten jear®, being aljont £5 i>er cwt , tlio quantity has 
mereased between 1890 and IoOj b) nlioiit 40 per cent , and morn 
than 40 per cent of it com s from Denmark. In 1895 wc received 
2,825,082 CAMS of bulti.r from droad.nnl 1,109 325 cwta. of nnr 
ganne, nearly all from llollan 1 

Tlie value of our im|>orl". of rabbit*, poultry, game, eggs, and lard 
has increased from £l 52J 073 in 1875 to £7,800,132 in 1S95 The 
’ ' • '''■3.23C 

ussia 

' also 

lie imponeu i«,oeo,n4 ouaiais of taw fruit m 1894 Spain 
sends us oranges, Belgium apples and pears, France, apples, pears, 
plums, and cherries/ tlie United States, apples, Italy, lemons and 
oranges , Holland, apples, pears, and plums , and Canada, apples 
The value of raw vegetables imported m 1891-94 averaged 
X2, 801,080 Of 2,703,803 cwts of potatoes imported, the Channel 
Islands (and this is not so unsatufactory) sent us 1,139,542 cwts , 
Trance being also a large contributor The extended cultivation of 
small fruit m Kent, Jliddlesex, and Worcestcrsliire is encouraging, 
however, with the increased acreage of market gardens in Great 
Bntam, from 38,957 in 1875 to 59,473 m 1885, and 92,837 in 1895 
In nursery grounds there has been a slight increase, from 12,042 
acres m 1875 to 13,290 m 1895 Orcliards__m 1895 covered 218,428 
acres, as compared with 154,584 acres in 1875 

^port of Royal Commission on Agnculture — It is reported by 
the Royal Commission on Agriculturo tliat, as regards meat, foreign 
competition has been more severe, probably, in pork— i e , bacon and 
hams, mainly than in other classes, but that no actual displacement 


consumption m this country comes from abroad 

The price of wheat lias fallen 50 per cent , that of beef, 24 to 30 
per cent , mutton, 20 to 30 per cent , wool, 50 per cent , and dairy 
produce, milk, cheese, and butter, 30 pet cent 
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Of the three cla«ses of the conunamty most intimately connected 
with agriculture — landlords, tenants and labourers — the last do not 
appear to suffer at all , m fact, -with wages undiminxshed and cheaper 
bread stuff*’, the position of the farm latouicr was never better thin 
at the present moment landowners, however, have liad to submit 
to heavy reductions of rental , in some cases they can get no rent at 
all and the farms ate thrown on their luinds , not infrequently they 
liave to pay the tithe ivithout any adjustment of rental , and they 
have had to bear increased expenditure on repairs, drainage, and 
buildings It IS estimated that the value of agncultural land has 
fallen by as much as XI, 000, 000 000 Land has been largely with 
drawn from the plough , sometimes it has been degraded to the con 
dition of rough pasturage in other ca«e3 it has been allowed to 
become wholly derelict The depression !«, of course, most evident in 
the arable counties , but, on the other liand, there is actually consider 
able competition for farms m the south west of Scotland and in Wales 
Yeomen proprietors have buHered very severely Tenant fanners 
have perhaps suffered somewhat less than the landowners Stock 
breeders and graziers have been doing better lately Dairy farmers 
fruit-growers, and marltct gardeners appear to luve done better than 
the rest Tor the majority of farmers, however, there seems to be 
little hope of relief, to enable them to fight against falling prices, from 
above or from below, for their wage bills are bigger than ever, and their 
rents have reached the minimum 

Among the recommendations formulated by the Commiesion are — 
increased «ccutity of tenure to farmers, and full compensation to them 
for improvements the adjustment — by agreement, not by the action of 
land courts— of rents to the farmers' returns the relief of farmers 
' protection against 

the encouragement 
technical agncul- 
istration of dealers 
advance of public 
^ their estates for 
profitable occupation by tenants, etc Mr Channing differs from the 
other members of the Commission in considering an alteration of the 
land tenure laws the first step to bo taken towards recovery, while ten 
of the Commissioners regard bimetallism as the most potent remedy 
Further reductions of railway rates would in the opinion of the Com 
missioners, do much to help the farmer That the railways are willing 
to afford relief in that direction so far as possible we liave already 
seen, but, in order to avoid dnm>>eif of it, the farmer must follow the 
example of the foreigner and the colonial, and enforce — not sink — his 
strong Anglo Saxon individuality in intelhgent combination 

But especially it must be borne m mind that, while Jlr Grierson 
was able, some years ago, to point out that m England branch Imes 
of railway had been earned into sparsely populated districts to an 
extent unknown m !■ ranee, Belgium, oc Holland, the position in 
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this re poet is practically rcrertwl to-day Wo were better off than 
our neighbours* when we had better railway communication than 
they But now an incre'i'inp strcim of wine, maize, oil, eggs, 
poultry, chestnuts, etc,, floua from Italy through tlio St Gotharil 
tunnel and France to Kngland, so that the Lombard peasant can 
a''tually undersell the llriti h farmer in the London market That 
the foreign producer has found in light railways mO't pow erful allies, 
cannot be denied "To compete with foreign pro<lucers,” avas the 
avowed object of the Belgian light railways But the development of 
minor railway communications m Great Britain has been arrested by 
obstructions which no ^mall project could successfully overcome It 
his been necej.-vajy for every raifwaj to fice most costly iny estigahons 
before Private Bill Committees of first one and then the other House 
of Parbament, and to satisfy the demands of opposing interests, 
before an Act could be obtained aiithori-ing the construction and 
working of the line Tlicn the regulations of the Board of Trade 
were applied as rigorouslj to a small and poor lino ns to a great 
system with an enormous traffic so that— as the Hon Secretary and 
Manager of the Ea'ingwold Railway oUervedt — far from eacourag 
iflg email lines in tlie mtcrc»t of agriculture, “Parliament and the 
Board of Trade block the waj instead of clearing it ’’ In the matter 
of rates, no better terms were conceded to the branch than to the 
long lead mam luie Tlius it is that, unless he owns a cart, the 
villager must either depend upon his own legs, or await the coming 
of the carrier, to take liim to the nearest market-town, and the want 
of an eHicient means of carnage has thrown the British producer 
more and more into the background Tiie repressive effect of this 
isolation upon the energies of the agricultural population need not be 
dwelt upon It would almost seem that they could place no con* 
fidence in any scheme for their relief, and it was rather through the 
continued efforts of those who had studied the advantages secured in 
other countnes by the development of cheap lines, than m response 
to any determmed demand from the British agriculturist, that the 
Light Railways Act of 1896 was passed The relief afforded by this 
measure may be briefly summarised It is not now necessary to 
obtain a special Act for the construction of a light railway En 
qmnes are held locally by the Light Railway Commissioners, and 
also by the Board of Irade, if the latter thmk fit Light railways 
may be more leniently treated in details of permanent way, gauge, 
fencing, the crossing of public roads on the level (instead of by 
means of overbridges or underbndges), block signals, brake power, 
station lequiiements, etc Hie track may be laid on a public road, 
if required Local authorities — the counal of any county, borough, 


* Tfe hvKs March?, 1S94 

+ Joiimalo/theSanet>jo/Arts,yth 15, 1895, Acworth on "Light RaJways ” 
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or as part of the share capital Land may be compulsorily acquired 
under the Arbitration Act of 1889 without recourse to Parliament, 
and “betterment" will be duly considered in fixing compensation 
The Treasury may afford assistance under certain conditions 

"" ‘ • ’ ‘ stage Its 

way develop 
en, perhaps, 

most striking and most successful in Belgium, to which the following 
chapter will be devoted 
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LIGHT KMIWWSIN HJLGILM 

Content* — Earh railw«\ enicrm-'— I *^'**'* mcdjutn for in 

t*ri ational traCc— Li^l t raiKaxa rc^iuirp*! for internal tratfc — fonnation of the 
U \aticnale deCI rn min delir X icinau* in 1^85—1 ronaionof capital — 
DitiMOa of I reCta— Co&atitniioii of tl *• S-ciety— 1 rocrdure for obuioingcon 


>inaneia1 reauUi ol « 

8 Tievra on 

ntlTays — Delpian • • • 

"®1euo raiIwaj«o • • • • 

essociation of OoTenimeot mooo|ioly and pruate enterj ri»« 

Eailway Syetems— BelKium— x'lndi prcserit? to us today tho 
most complete fix stem of * • r * • 

^ntinental nations to follow 
of railwo} construction, for 

particular facilitiis ^orth ond west, tho surface lies low and very 
level, hut it IS inter'-ecled siith canals and nxers requiring a good 
•deal of bridging, while to the south and Eouth cast — rich in quarries 
of stone and mines of coal, iron, and tine — the ground is exception 
ally rugged and broken, and tlio engineering work was heavy As a 
matter of fact, the nilways of Lelgium havo cost about ns much 
•(£26,611 a mile) as tho«e of France (jB 27,375 a mile) Yet, at the 
end of 1891 tho mileage of railways open in Belgium, the United 
Ivingdom, France, and Germany respectively was 29 1, 16 0, 11 5, 
and 13 0 per 100 square miles, and 5 4, 5 3, 6 •!, and 5 5 per 10,000 
xiiViabitanls But, although tho natural difficulties were such as 
demanded comparatively high expo ’ 

intermediate position between two 
energetic policy, which soon covere 

stimulated by jealousy of Holland, which liad hitherto secured, 
through the Eliine, rnost of the traffic between Germany and Eng' 
mnd Eailway communication was established between the ports of 
Ostend and Antwerp on the north and the frontiers of France and 
27 
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Prussia on the south and east The mam lines srere planned and 
executed by the Belgian Government and, where the State did not 
care to take matters into its own hands, private companies were 
allowed to complete the branches and connections The mineral and 
manufacturing wealth of the country grew apace, and Belgium, in 
stead of the Ehme and Holland, furnished, through her railways, the 
most direct trade route between Central Europe and England 

Not only did the State ougmate and construct the mam lines, but 
it has continued to work them, and even those which had been con- 
ceded to private companies have nearly all revetted to State manage- 
ment The whole of the national system is under the direction of 
the Jlmister of Eailnays 

Thu*!, in mam luies of railway — as well as m roads and navigable 
canals and nvers — Belgium was well supplied It still remained to 
complete minor lines of internal communication by means of light 
railways , and in 1885, when agriculture and trade were m a state of 
serious depre«sion, the “ Society Nationals de Chemms de Per 
Vicinaux ” was formed with the object of building “light railways or 
steam tramways along existing roads and wth a narrow gauge, which 
would admit of cheaper materials in the construction of the lines, and 
less expensive rolling stock would thereby insure the greatest 
economy , and, througli the consequently reduced rates, would enable 
agricultunsts and others to convey the produce of their labour to 
local markets, and also to compete with foreign producers “ Tins, of 
course, very much describes the hopes of those who have pressed for 

“ • . ght Railways —Tiie 

lailways” forms the 
the Communes, and, 

to a very limited extent, private enterprise Dealing with lines of 
purely local interest, it keeps the capital and accounts of each line 
separately, hut the direction of the whole system is centralised in one 
administration By Royal Decree, the Society lias the absolute 
monopoly of constructing such lines as local authorities desire , and 
only in case of the Society not caring to take advantage of its light 
of preference within a certain period can any other company or 
individual obtain a similar concession The Society and its lines 
are, as far as possible, relieved from payment of due®, rates, and 
taxes 

Tlie Society determines, after consideration of a particular project, 
the capital to be subscribed Of this at least two thirds must be sub- 
scribed by the State, the Provinces, or the Communes , but, as a matter 
of fact, private indnidiials do not largely avail themselves of the 
privilege, especially reserved to them of subscribing the remaining 
third of the capital Although the State is legally empowered to 
subscribe as much as half the capital, it is usual to limit tlie Govern 
ment subscription to one quartet, and the I’rovincial and Communal 
Authorities are expected to raise the remaining three quarters, tlie 
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int''nti(?n Iwinp tint llic* Conmunp^ «1iohW In' tho Hrpost suh cnbcr^, 
as it IS in th<*ir inton mainh that the li^ht rithvas movemont svas 
proj«te<l Xo limit i« i»re«rnl*«l for the rontrihiitions of iho Pro 
mcc« an I th'* Corariune« hnt tho-^ of pnsate iniliMdunls niii«t not 
exceed on** thinl of the rapiiil of Mieh hue \fler the ninetieth year of 
arorkin" has expiroil, the ''taU, the I’rosincps, and the Communes 
concerned nav htiv out the |iriaatfl shareholders at par rate 

Instead of advaneuij: the whole amount of their contnhution at 
cnee, the State, the Proainees and (if ihej can show sufiicient 
Fecunty) the Communis ma\ furni-h their suh cnplions in the form 
of contingent annuitie' «prea I over a |>criod of ninety j ear*, and calcu 
lated at 3^ per cent, iiitcresl ami amount paul off incltiiled The 
Society, noreoacr, maj iwio dcbenttira bonds representing the 
annuities due to it 

Of £2,349 rcO, the amount siih cribed np to the end of 1893, the 
State had ada anced £G35,b40, iho Proa inccs £C5^ OSO, the Communes 
£9CO,1CO, an I private in hnduals £95,6‘'0 This comes to 27 per 
cent from the Ntale, 26 from the Proainces, 40 9 from the Communes, 
and 4 1 from pnaale individuals 

After meeting the cost of mamtenance and working, the profits of 
each line go, fir«t of all to paying off tho annual subscriptions of the 
public shareliolders and itie i>ajm<ntof a lirat dividend to the holders 
of paid up shares le, to private indnidual', tlic dividends not to 


and Director General* liate received their commissions, any surplus 
remaining is divided in the proportion of — 


(1) One-quarter to form o fund for extending and improving the 
line 

( 2 ) ' . . 1 . - 

(3) 3 fund 

to cove light 

railways 

The reserve fund of each luie may now be drawn upon for the 
declaration of dividends, but only with the autbormation of the 
Government , 

jLn ex prohts ol the Antwerp 

Turnhou « from Jfr 6 

Cary Ch ■'’’fry? ^^I’retyentafiies 

Alroad 


\et Profits, 

Interest on Capital available. 


^4613 

5 


Total amount to bo divided, 


■£4618 
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First Dividend— 

Annual Subscriber^ at 34 per cent, £2087 

Holders of paid up Sham, at 4^ per cent , 413 

Charges* to Administrative Council and Director General, 213 

Improvement Fund, 327 

Second Dividend — 

Annual Subscribers, at ^ pet cent , 438 

Holders of paid up Shares at J per cent , 52 

Reserve Fund, 490 


£4C18 

In this case the annual suli<tcnbers — the State the Province's and 
the Communes — had their per cent subscription for the year paid 
back to them in the first dnndend, and received an additional 4 per 
cent in the second dividend , nhilo private individuals received their 
full per cent m the first dividend and a bonus of ^ per cent m 
the second dividend 

If the M orkiiig expenses of a lino exceed tne receipts, the deficit is 
made good by the ^atlonal Society from the general reserve fund, 
subject to recovery from subsequent profits of the line, and, so far, 
the losources of the Society have never, on tins aci.ount, been over 
strained On the otlicr hand if the receipts do net cover the norkino 
expenses for three consecutive years or even if for five consecutive 
y ears the profits are less than half the interest charges on tiie first 
tost capital, the National Society has the power of closing the line to 
traffic and debitin„ the loss to the reserve fund As a matter of fact, 
the net'earnings cover more than four fifths of the intere<5t charge? at 
34 per cent on the capital expended by the Society on the lines 
•worked 

The National Society is under the administration of a Council or 
Boaid composed of a President or Chairman, four (or, if Government 
require, six) members or directors and a Director General or Managing 
Director The Council has considerable powers 

According ‘ i ■, * i 

annually from 
sions at 3 per 
of the first 

receives a fixed salary, commissions at the rate of 4 pet cent 
(but subject also to a maximum of >£400) It is his duty to see tliat 
the decis!o:is of tlw CoirodJ are earned out, and to djreot geaera!!y 
the business of the Society 

Tlicn there is the " Comit^ do Surveillance,” or Supervisional Com 
mittee, of six members, annually nominated, who draw salaries fixed 
(according to their attendance at meetings) by the General Assembly 
It IS their business to check the audit of accounts and stock taking, 

* Calculated on tlie net profits exetnsiTe of the istereit on capital available. 
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loinspccl all Uie lines in turn, and pmerallv to ]r^V mlo tl.o ; 
the Society. a.iir» 

Finally, the (icneral As'emWy i* 


ot the Oouncil and of tlic Super\i«ional ioniiiiittee, and the 1> . 

cli Frounce and Commune i« ri . ‘ 

Each jliare carries a vote, Lut no one mas 


General Each Frounce and Commune is rejirec/>mfHi . j 
Each jhare carries a vote, Lut no one mas sote m reorWi* 
than one-fifth of the total numl»er of shares i-sucil nr two-fftr* 
share. representM at the \R.emhh The meetings are anne,‘!\‘ T 
exiraorJinary meetings maj le -wnimoned hy the Coiinnl it i ’ V’'^ 
Vi} the Superu'ioiial Committee or l»j -h in holilers' r * 
one-6fth of the capital of the "^oenta '^I'^''*ntinp 

A month later in the saroi year, lcS5, another IJotal T» 

is^ue'l,prescnhmp the procedure for obtaminc n coneee m 'fas 

a local railway. ‘ocomtnicl 

Formal application la made l>y the National Soctetr tn n 
ment of Apriculture, Industry, and Fubhe W'orhs Will * i 
cation are to l»e submitted— a rei>ort, a detailed estimate ll* * 
rates and an estimate of the probable receipt*, a specif!, T I’^F^ed 
project, a copy of the Government map (scale nf 

the country through which the line is to run’a pepf,-] T'H of 
TsW) '‘I'owiriR the line and sidings, a special pbn (to n 
of groimd occupied by houses, a longitudinal section an l * S«c) 
they are required, cro«s sections, and detailed drawiDr..” / ^ as 
avorks and the type of permanent way adopted particular 

After preliminary examination (and, if neee&iarv an 
the Department, the papers are made available for Vi, t^quiry) hv 
public m the town hall of each Commune for V the 

that objections and criticisms may bo recorded order 

opmionsof the Communal Councils interested, are ni. "‘‘^i the 

Frouncial Councils, and by them, with remarks, are n tho 

nutted to the Department for final consideration and mb- 

further enquiry. The Department may make such mn i p ^'^'^''-''ry, 

... ' ' ■■ ■■ 

\lio compidsory acquisition of land may be 
necessary. fo, .. 

Tlio aim of the Society has been, of course, to coastm * 
as cheaply as possible, and to lay them, where practicju*^^ Ibeir Im-, 
roads. The cost has been, as a rule, less than £300[? 1’ existing 

’» per. 

' lard to 

‘'1 laid 

Imes, md 40 miles to stsndari gaop (4H-), 

to STO.d tansh.pment of goods to or from the Eai„ •« 

It IS a metrogauge system ^'^cticillir 

The intention is so far as possible, to lay the way 

^‘des of 
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€xisting roads In that cas^ the permanent way* costs as much as 
£977 per mile, as against £733 on independent formation , laid m 
’ ' course, rising m price from £1108 

‘he pattern adopted On road®, a 
3 on iron bearing plates, through 
’ ' ’ ’ -sleepers 

5 OS our 
usually 
There 
joint or 

guard sleepers being 1 9 , the next internal 2 lOJ , and the rest 
3 If It will be noticed that the guard sleepers on either side of 
the joint are set much closer together than is usual with us The 
fishplates ha\e an angle section, and are 17 long This la the 
general type of metro gauge permanent way The limiting radius of 
curves, outside towns, is 246 feet The railway is marked off from 
tho rest of the road by a raised border or row of kerbstones, a some 
what expensive item , the line of these is broken at intervals to afford 
outlets for open cross drams Curves being often very sharp, especi 
ally in towns and lactones the National Society has made a special 
atudy of them, and laid down particular rules in regard to the super 
elevation or cant, and the setting out of parabolic curves It is 
obviously better m the case of toad railways to obtain the requisite 
cant by lowering the inner, as well as by raising the outer, rail, so 
that the centre line of the track may keep the road grade The 



"has been adopted by the Society, where G« gauge, V = maximum 
1 olocity, q = accelerative force of gravity per second, and R = radius of 
curve The maximum speed is 18 6 miles pet hour in the countrj , 
and 6 2 miles per hour m towns The latter speed requires a very 
small cant indeed, eien wjlh sharp curves Slack gauge varies from 
•J of an inch for curves of 150 feet radius to | of an inch for 100 feet 
ciiraes, the allowance being fixed for the type of locomotive used 
With a 47 31b rail ' ' 

length of 29 G^' 

Z sectioned metal si 
shoe bolted to them, 

one lug of the chair, vtvwi.u(.i we lum m 


Tht Engineer, Apnl 10, 1 S93 
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manent way as well as of Ae lollinq stock, the reader is referred to 
The Enrjinf>>r for Apnl 10th, and May 1st, 1896, and to The Ruhia’j 
IForfd, June 1896 

For general service locomotives weigliing 151 tons m full working 
order, and for heavy goods trains Aose of the type weighing 27 ton”, 
are commended by the writer in The Engineer who made several 
journeys with both classes of engine The wheels are ordinarily six 
coupled, with a diameter of 2 8J andabaseofS lOj Thccyhndcts 
and frames arc outside the wheels, to steady the engine as much as 
pos'ible Coke is burned only m the towns , in the country coal 
du^t briquettes are used as fuel, but the smoke from them is 
objectionable 

The bodies of the passcngei carriages are built of teak, lined with 
pitch pine inside, and covered with inch sheet-iron outside , the 
under frames are iron, the flanges of the wheels are of steel, the 
naves and spokes of forged iron, and the a\le8 are of steel The 
seats of the second class carriages are arranged transversely, with i 


compartment of winch is first-class and the otlicr second class The 
doors are at the ends of the cars, and ojien on to a platform, such ns 
our carnages inlndia are frequently proiidel witli The total lengtli 
of frame is 22 , the width over all of the body of the car 7 11 

and the central height of the car 9 6 above rail level The diameter 
of wheels is 1 llj", and there arc four wliccls to a car, with a wheel 

base of 7 lOV A first class or o composite carrngo weighs 4 tons 10 

cwt , a second class carnage 4 tons 8 cw t , ond a luggage van (which 
13 built as nearly as possible on the same lines) 5 tons Tlie cost of a 
first class or of a composite is f 162, of a second class X130, and of n 
luggage van, X120 

The rolling stock is supplied to the working companies or leasees bj 

ervice, most of thorn weighing 18 
were some weighing 22, 24, 274, 

and 30 tons 

Of 71C passenger vehicles in use — 10 closed and 10 open were 
for hor«e traction, 116 were first class, 399 second class, 128 mixed 
first- and second-class, and 21 mixed carriages with higgagn and goods 
compartments, they included also 32 bogies, of which lOworo second 
cla'S, 8 mixed first- and second class, and 1 1 mixed first class, second 
class, and goods compartments 

Tliere were 140 luggage vans, 70 covered gocKh wagons (5 tons) , 
•.pf, . j — loai -’ll 81 le I wagons (6 tons) 

ngons (B tons) , IBl fiat 
I , and 3 cisterns 
franca per kilometre or 
ely 1 rngino per 3 miles, 
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1 passenger carnage per 1 mile, 1 lo^age van per 5} miles, and 1 
goods vragon per ^ mile of mam line 

It IS not the practice of the Society to work the lines itself, hut to 
lease them out to ^v otking companies, and so to afford a field for private 
enterprise The lessees may be individuals, companies, or — m some in 
stances — associations formed by the local autbonties As m France, 
^ i>een to establish satisfactory 

r traffic In both countnes the 
. which gave tlie working agency 
a certain proportion of the gross receipts, and, so long as the agency 
could secure its remuneration from goods bearing comparatively high 
rates, it had no further interest in the development of larger and 
more important traffic, which conid only bear very low rates 

■Moreover, the Belgian National Society, like the French Depart- 
ments, found it advisable to reap the full benefit of its own credit by 
providing the whole of tlio capita 
of the line« It even cijuips them 
the payment of interest on oulsid 

demanded an altogether inadequate security of 2000 francs per kiio 
metre, or £129 per mile from the lessees, which left it at the mercy 
of the latter, if they chose to sacrifice that amount and throw up the 
contract rather than face heavy and sudden expenditure on renewals 
of way and stock Considerable modifications have accordingly been 
made in the terms of lease, and those now m force aro described hy 
M de Burlet (General Manager of the Society) m the JJulletin de hi 
Commt* ton InteTnationaU du Congtn det Cfivntns de Fer, aol 
IX, 1895, from which is derived the following information — 

So far as possible, connected hues are grouped under one working 
company The lines aro worked on a thirty years’ agreement, termin 
able, however, at the end of fifteen years on twelve months* notice by 
either side , but the liability to closure at the end of a shorter period 
tends so much to limit the interest of the les'^ee in tlio line that this 
clause IS usually omitted 

The National Society Ica'es the line ond all appurtenances thereof 
' ' ‘ tock 

and, 

■ , ^ nd to 

be inadequate , and it lias, accordingly, been increased by the mstitu 
tion of a renewal fund to which the lessee must contribute £19^ per 
mile, and by a charge of £160 per locomotive, of £1C per passenger 

1 

I 

alterations 

Jlonthly returns ate submitted to the Society for audit of the 
receipts under each class, and separate di7i<ion sheets of earnings, 
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showing the proportions due to the -worirng company and to the 
National Society 

The ra iniTOum numher of trams is generally as many as five in 
each direction , and the Socie^ may call for on increase m the 
number of trams when the gross receipts per monseni average more 
than Is lid per tram mile 

The rates are scheduled in the Act, but the National Society may 
alter them with the sanction of Hie Government 

To make up for possible lack of enterprise on the part of the 
working company, the National Society has organised a special 
traffic staff to study the peculiar requirements of the trade, manu* 
factures, and industries of the country, to consider complaints and 
claims , to conciliate the interests of both lessees and the public in 
the matter of rates , and to attract and foster traffic in every way. 

The location of stations, stopping places, private junctions, etc , is 
fixed by the National Society 

The Belgian formula of division ate the following — 


F - 1500/ + ^ R I 
L - ;e97 + p E f 


m 


where F - working subsidy, in francs per kilometre, R - gross 
receipts in francs per kilometre, and p averages 0 30 L and K, in 
tlie second equation, expressing the working subsidy and gross receipts 
in pounds sterling per mile This formula has been abandoned 


F 

L 




. ( 2 ) 


where p averages about 0 60, and the working subsidy is subject to a 
minimum of 2000 francs per kilometre or £129 per mile This is 
considered by JI de Burlet to be the best fonaula for iho more 
prosperous lines. 


F « 1900/ + p (E - 1900/) ) 
L = £122 +p(R-X122) f 


(3) 


where p averages about 0 25. This formula is only applied to a few 
lines 


I = C + 0 50 (U - C) . . (4) 


where C mav bo 1000 1300 or non v u— 


it givLS luc lessee Detier terms, when the receipts are low, than 
formula 2 

In order to show roughly the comparativo effect of the application. 
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of these formula, it will he suGScicnt, perhips, to quote only three 
Lues of de Burlet’s table, and to give the I* nglish equivalents 


Gross 

Receipts 

U) 

1500 + 0 30R 

(2) 

0 60R. 

1900 + 

0 30(R 1900) 

(4) 

1300 + 

0 50(R-1300) 

Owner 

L"™' 



Omet 


Owner 


Francs per 
kilometre 

f 

/ 


/ 

/ 

/ 

/ 

/ 

1600 

450 

1950 

600 

900 


1500 

100 

1400 

3750 

11 '>5 

262» 

1500 

22^ 


2455 

1225 

2525 

6000 

2700 

3300 

2400 

3600 

2S70 

3130 

23a0 

3650 

Pounds {>er 
mile 

£ 

i. 

a 


X 

£ 

£ 

£ 

97 

29 

12S 

39 

53 


97 

6 

91 

241 

72 

169 

97 

lit 

83 

158 

79 

162 

3S6 

17. 

212 

151 

2,2 

185 

201 

151 

235 


M de Bullet draws attention to the special case where running 
powers are given (an intermediate third rail being kid to sntaller 
gauge) by the State Hallways to the Coastal Light Hallway over a 


for providing engines, tram stalT, boohing clerks, etc , receives six 
francs per tram kilometre, or is 8 C9d per mile The light railway 
connects certain watering places between Ostend and Nieuport , and 


The following information, regarding rates and fara'i, is quoted 
from Mr Gervaso Cary Elwes’ report* — 


“The charges for the carriage of goods come under two heads 
(1) carriage by fast trains, and (2) carriage by slow trams The 


oadinn, registra- 
tion, etc 

'Commercial Ao 9(1891) SeporU /fOM Her M }estj » Ffpr^enlatitcs 
^Iroad on Light J ni/icny^, pp 13 
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“ The tariffs for slow trams ato divided into — 

“ Class 1 (for Goods veightng le*$ than 5 ions) 

1 A fixed rate for all distances 6d per ton 

2 LoadmR and unloading lOd ,, 

3 A variable rate per ^ mile l|d „ 

A charge of 3d is made per consignment for registration, etc 

“ Class II (for Good ireiglang 5 tons or oi''r) 


Tariffs (A) and (B) 

1 A fixed rate for all distances 5d per ton 

2 A variable rate per ^ mile — 

Tariff (A), in covered trucks l^d ,, 

Tariff (B), m open trucks l|d „ 

" Tariff ( C) (for bulky Goods) 

1 A fixed rate tar all distances 5d ,, 

2 A variable rate per t mile Id „ 


“Goods in Class II , Tariff (C) arc seat in open trucks, without 
the Society being held responsible 

“In Class II , Tariffs (A) (B) and (C), a charge of 3d is made per 
consignment for registration etc , as in Cbss I 

“In 1880, with the intention of aiding agriculture, the National 
Society established a special tariff for — 

“(a) Time, lime ash mud from towns, limestone residue from 
sugar factories to he used as manure 

“ (b ) Residue from distillencs, to be used as provision for cattle 
“ (tf ) Cinders, slag, rubble from coal pits, and quarry waste, to be 
used for improving toads , to be charged as follows — 

‘ 1 A fixed rate, for all distances, per ton, 5d 
‘ 2 A variable rate per half mile, per ton, Jd 
“ And a specud tariff for — 

“(a) Chemical and artificial manure 

“ (t ) Agricultural produce used as domestic provisions, to be 
charged accordmg to Class I , with a mmunum charge for 4 cwt , 
instead of 8 cwt 

“In 18S8 a reduction was made m the rate charged for the trans 
port of live animals, -which resulted, m the following year, in a 
noticeable increase m that particular traffic, while m 1889 furtlier 
reductions came into force for the transport of freestone, coal, beet 
toot piilp, and phosphates, and special rates were estabhshed for 
various products, such os -wood for budding, bark, cereals, potatoes 

has seen the estab 

• ' r the transport of 

' tow, hemp, malt. 
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tobacco, rav? sugar, manure, raw salt, petroleum and vinegar in casks, 
nitrates, fresli vegetables, fruit, meat, sulphuric acid and night soil 
(in special wagons) In many of these cases the variable rate per 
lialfmilo has been reduced from IW and l^d to Id, from Id to 
M , and from 4d to Jd , while empty tins, casks boxes, and baskets 
are now transported free of all charge 

“All the light railways are used for passenger traffic, as well as 
for the carnage of merchandise, and there is one line which is reserved 
entirely for passengers There are first- and second class carnages 
only, the general price of tickets hemg at the rate of Jd per half 
mile, hrst-class, with a minimum of 2d , and a 4d per half mile, 
«econd-class, inth a minimum of l^d On a few lines slightly higher 
rates are msisted on hy the Government, to prevent competition with 
the ordmary railwajs Lu^age is earned at the rate of ^d per 2 
cwt per half mile, with a minimum distance of 3 miles charged 60 
per cent reduction, with a minimum distance of 9 mdes, is allowed to 
members of schools and societies when travellmg together, in which 
class are also included, for mstance, members of circus companies 
There are also season tickets for schoolboys, available for at least three 
months at a reduction of 50 per cent on twice the price of a single 
ticket, and since 1890 season tickets, allowing four journeys daily, 
have also been m use for schoolboys enabling them to return home 
in the middle of the day, as well as after school hours in tho evening 
“"Weekly tickets foe workmen are in use, varying, as to the rate of 
reduction in price, from 50 per cent for distances from half-a mile to 
3 imle«, to CO per cent for 6 miles, the reduction being on twice the 

j. t 1 1 t p t I ^ \ 1 - 

I , ^ . 

tickets and this new tariff met with great success the following year 
In 1891 the National Society issued workmen’s weekly tickets avail 
able for a single louiney each day, as in some cases the hours of the 
trains suited workmen going to their work but not returning there 
from, or vice terid and this was a popular and subsequently successful 
innovation 

“ Policemen have free passes on the light railways except when 
they are conducting a pnsoner Soldiers are allowed 50 per cent 
reduction Dogs have to be paid for at the same rate as second 
class passengers 

“ Ordinary return tickets are is<nied on most of the bght railways 
at a reduction of 20 per cent , while m at least one instance 50 per 
cent IS allowed on market days, and on one line the aqricultuii«t 
may take his produce in market trams free of charge A twofold 
benefit results from these reductions, earned on as they are gradually, 

’ ^ ever 

is for 

market at very low fares, anl this has increased such traffic 
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“iideraLly A ^ ery good idea of the oat door working of Belgnn 
light railw ays may be obtained from the report* of Jlajor Addison, 
RE He inspected the lino from Andansa to Egliezee, which is 12^ 


\ ignoles or flat-footed section, weigh 42 llw per yard, and are held 
down by dog «pikes to creosoted sleepers, measuring about 4 8" long, 
8" wide and 4" deep At road crossings, and in passing through 
villages, the tramway type of way is adopted Points are worked by 
a lever in the country and in towns by a key fitting a screw head 
placed betn cen the rails One tram in the day each way takes only 
1 h 5 m to do the 12 J miles, the other trains mike the journey m 
1 li 25 m Tlie engine is six-coupled, weighs 18 tons, and its wheels 
have a diameter of 3 feet It may be driven from either side (the 
driver standing on whichever platform is m front), it is provided 
with hand scren brakes , and all moving parts are cased The engine 
13 manned by a driver and a stoker A^ere a loop is required, the 
running line is outside, in order that the carts may have access to the 
straight siding The light line connects at hghezdo with the State 
Railway, hut there is no actual junction of gauges Persons tiding 
or driving horses are warned, on the approacli of trams, to keep at 
least 5 ft clear of the rails, and, if they are not sure of the behaviour 
of tlicur horses, they are to dismount and lead them until the tram 
has passed. Level cro-'smgs, except in very few instances, are neither 
watched nor guarded in any way 

Most trams are mixed, the goods wagons being, as a measure of 
safety, placed between tlie engine and passenger carriages This 
arrongement makes it impossible to warm the latter from the engine, 
so the pipes are lieated from a small boiler placed on the front buffer 
beam of the carriages 

On some lines screw brakes, on others continuous brakes are u«ed , 
m the latter case, engine, wagons and coaclies are all fitted with 
them t 

For the fiiinneial results we shall first return to Jfr Gervase Carj 
Elwes’ Report, abo\o referred to His figures bring us to the end of 
the year lfa93 

” - • 1 . p ast one 

iscnhcd 

. '0, and 

. ividend 

varied 
3, and 

* T/< Januaiy 4 1895 

t 1 Inct] on Traits "iJMir deta Comm Internal du Cma dtt Ch, ile Itr 
Tol Yin , 1891 I, 



LIOIIT r\IM\V^6 I\ KFLCICM 


41 


private indmduala 3 SS per cent Moreover, the average percent 
ago of dindend has graduallj increased, tlius — 

In 1890 It wis 2 Go 

, 1891 „ 2 75 

1892 „ .» 76 

„ 1893 JfcO 

Thecoctaiid capitalof«txtj one of these lines, covering a total length 
of 72G} miles, may here be given aa an example of the distribution of 
expenditure — 


ImTIAL FxrrssES — Total Tei Mile 

1 General Expensca and Sundries X194,9G2 X2C8 

2 Purchase of Land, 158,620 218 

3 Labour and Material 982, 0G4 1352 

4 Buildings 207,823 38G 

6 Bolling SlocV, 421,700 580 

£1,905,230 X2,70G 

Capital Sub<cnbcd, £2,154,080 £2,967 


CoiDpangon of Belgian and Indian light BailwayB —Wo may, 
therefore, take £2700 per mile as roughly the cost of metre gauge 

light Imei in Belgium, and compare it with the cost of Indian lines 

on the tame gauge Tlie Rajputana Malwa Railway (see Table m 
wippcndix IV ) cost El 7604, or (taking Ex =£0 6, for purpo'iB of 
comparison) £4SC2 per mile , but then it occupies t?ie position of a 
mam line, it has to work up to the collar to cope with the heavy 

t. er rr , j , V, jjj J^jjJ 

it must not 

e the Ggures 

iuruisiieu uy me i^ompauy n becuuu ui me ivuuukuuu a\.umaon Rail 
way, Ex 3841, or £2304, by the Jodlipore Railway, Rx 2004, or 
£1202 per mile , and by the Bickaneer Railway, Rx 2229, or £1337 
per mile And, to make the companson as useful as jiossible, let us 
take the cost in detail and re group the lieadmgs nearly as may be, 
m accordance with those of the Belgian expenditure, as shown on the 
next page 
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“inlerably A very good idea of the outdoor working of Belgivu 
light railways may be obtained from the report* of Jfajor Addison, 
R E He inspected the line from Andenso to Eghezee, which is 12^ 
miles long, and was intended to serve an agricultural district The 
goods receipts amount to 60 per cent of the gTO«s earnings, and are 


villages, the tramway type of uay is adopted Points are worked by 
a lever in the country, and in towns by a key fitting a screw head 
placed betu cen the rails One tram in the day each way takes only 
1 h 5 m to do the 12^ miles, the other trams make the journey m 
1 h 25 m The engine is six -coupled, weighs 18 tons, and its wheels 
have a diameter of 3 feet It may be driven from either side (the 
driver standing on •whichever platform is in front) , it is provided 
with hand «cren brakes , and all moving parts are cased The engine 
IS muined by a driver and a stoker 'Where a loop is required, the 
running line is outside, m order that the carts may have access to the 
straight sidmg The light line connects at hglierde with the State 
Raihiaj, but there is no actual junction of gauges Persons tiding 
or driving horses are warned, oo the approach of trains, to keep at 
least 5 ft clear of the raiK and, if they are not sure of the behaviour 
of tlicir horses, tlicy are to dismount and lead tliem until the tram 
has passed Level crossings, except in very few instances, arc neither 
watched nor guarded in any way 

ilost trains are mixed, the goods wagons being, as a measure of 
safety, placed between the engmo and passenger carriages This 
arrangement makes it impossible to warm the latter from the engine, 
so the pipes are heated from a small boiler placed on the front buffer 
beam of the carnages 

On some lines screw brakes, on others continuous brakes are used , 
in the latter case, engine, widens and coaclies are all fitted with 
them t 

For the financial results we shall first return to ilr Geryasc Carj 
Elwes’ Report, aboie referred to His figures bring us to the end of 
the year lb93 

Taking tlio«o railways only which had been working for at least one 
year (and compre«»ing his figures), we find that the State subscribed 
£491,440, the Provinces £501,520, the Communes £730,920, and 

~ ividcnd 

varied 
3, and 

* The IMneat Vnymeer, JanvAty 4 1&95 

+ Iloo] on ‘Brakw," JelaComn Infemat tin Can-j det Ch. de ter 
Tol yLi , I'Ol ' 
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pnrate jndividuals 3 SS per cent Moreover, tlie average percent 
age of dividend lias gradually increased, thus — 

In 1890 it was 2 GS 

1891 , 2 75 

, 1892 „ 2 76 

„ 1893 „ 2b0 


The co't and capital of sixty one of tlieso lines, co\ eting a total length 
of 72C1 mile®, may here bt. gnen as an example of the distribution of 
expenditure — 


Initial tsrrssEs — 

ToUj 

Per Mile 

1 General Kipen'csand Sundne®, 

X194,962 

£208 

2 Purchase of Land, 

158,620 

218 

3 Labour and JIaterial, 

982,004 

1352 

4 Building®, 

207,823 

280 

5 Rolling Stock, 

421,700 

580 


£1,905.230 

£2,700 

Capital Sub®cnbed, 

X2,15f,080 

£2,967 


ConpansoQ of Belgian and Indian Light Bailways — We may, 
therefore, take X2700 per mile as roughly the cost of metre gauge 
light lines in Belgium, and compare it ivith the cost of Indian lines 
on the fiame gauge _ •»» • t> i ^ / m vu 

Appendix IV ) cost • of 

companson) £4502 ^ . a 

mam line, it has to work up to the collar to cope with the heavy 
“ ”■ ■""* ‘ ’ - ’ ^ as well laid 

it must not 


next page 
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1 

rill! 
is §;i 

Kajpatana 

Malwa 

Bobil 
knnd Ivu 
tnaoD 

Company s) 
Section 

Jodhpore 

Bickaneer 




Rx 

£ 

Rx 

£ 

Rr 

£ 

Ex 

£ 

Preliminary charges "I 












(I) 

631 

380 

504 
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1 General charges ) 











Land 


78 

47 

4 

2 





1 

Pormation 











Bridge work 











Fencing, etc 












(3) 

4100 

2460 

2104 

1310 

1501 

93; 

1501 

1082 


Electric Telegraph 











Ballast and Perman 











ent Way 











Stationa and Build ^ 












(4) 

IW7 

742 

407 

244 

131 

78 

162 

97 


Plant j 











Rolling stock 

(5) 

1262 

767 

732 

4'!? 

272 

163 

222 

133 


Loss by Exchange 


203* 

170* 

1 









7604 

4562 

3841 

2304 

2004 

1202 

22''9 

1837 


* It IS impossilile to distribute this, bat it mainly bclon^^s to permanent 
iTsj and rolling stock 


As the conditions in any ttro cases are never identical, and bare 


this head cannot he compared mth the others , there must ho 
particular reasons for the phenomenally small amounts sud mc shall 
not bo far wrong m concluding that the survey was carried out under 
the orders of the State engineer, no part of his salary or of olBco 
expenses heiiig^debitcd to the railway, bat only the pay of the small 
iiatiro staff actually in the field. 
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Tlic nalne <tate4 of Jodliporc and BicVanccr built their railways 
on Ihcir own land, so there was no charge under this head A con 
siderablc portion of the Kajpiitana Malaia Railway runs through land 
granted by the natn estates, and, cren in Rnti«h territory — where, 
althouch the procedure of eompul-ory acquisition is «imple, the olTicial 
raluation is exceedingly libera! — the cost is <o small as to make com 
panson with the cost of Eurojican land impossihlc 

The next head, ‘ labour and matcnal," includes tlio most erpen 
'ive items of all "Formation and " bridge-work ” cost little m the 
sandy Eickaneer L)e«ert, not more than £83 per mile on the 
lodhpore and £1J0 per mile on tlio Lickanccr Railway, but they 
were unavoidably heavy items on the Rajputana Malwn line, £260 
per mile for "formation ” and £774 for “bridge-work ” 

It IS in tbe matter of "permanent way " that the greatest differences 
arise In Belgium, as we haic ecca, the cost may bo nearly £800 on 
independent formation (with which . . . r / 


comparable), nearly £1000 per mil 
sray, and any amount per milo be! 
pavuig, r — 

lbs per 


ins <1J 

liave ren • 

many years, with 41^ lb steel rails, but tbe 400 odd miles o! main 
hno between DeKii and Ahmedabad are laid with a SO Ib steel rail, 


which has been adopted as the standard rail for tho line The 
fastenings and ballasting arc equal to the rail, so the exceptional cost 


lloteover, in the other case®, serviceable light raiU were frequently 
a\ ailable at cheap rates from mam line reneivals The permanent way 
of the Rajputana Alalwa is not that of a light, but of a first class line 
In regard to the wholo question of cost of “labour and material," 
it must bo remembered that unskilled labour is far cheaper, and 
manufactured (and imported) material is far dearer than in Europe 
These compensate one another, perliaps, very roughly, m accordance 
with the great contractor Brassey’s dictum that the cost of work, all 
round, is tho same all the world over No doubt labour in India is 
dearer than it used to be, and the Indian rupee, instead of being 


as a light one On the other band, tho peculiar advantages of tho 
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Ra]pntana 

hlilwa 

Roliil 
Lnnd Lu 
mson 

Company s) 
Section 

Jodhpore 

Bickaneer 



Px 


Rx 

£ 

Rx 

£ 

Rx 

£ 

rreliniinary charges'! 










\ 


631 

380 

504 






General charges ) 










Land 

m 

78 

<7 

4 

2 





1 Formation i 










Bridge work j 










1 Fencing, etc | 


1 








1 ; 

(3) 

4100 

2460 

2194 


1661 

93: 

i6o: 

1082 

' Electric Telegraph 










[Ballast and Perman 1 










entMsy j 












r 









W 

1237 

742 

407 

244 

131 

78 

162 

97 

riant J 










Rolling stock 

(5) 

1262 

757 

732 

439 

272 

1C3 

222 

1S3 

Loss by Erel aoge 


293* 

176* 







1 

1 

17601 

4562 

^3841 

2301 

2004 

1202 

22’9 

1337 

I * It IS imressihle to distribute this, bat it mainly belongs to permanent 

1 

way and rolling stock 






As the conditions in an^ tno cases are never identicaJ, and bare 
figures •« ithout some indication of the differences convey no particular 
information, the comparison will ho attempted m greater detail 

In regard to “general expenses and sondries,’ there is no very 
great difference between the jbeJgian and tbo Rohdkuad Kumaon cost 
mile T\ie C5%pen«cs on the Jodhpote Bit\,aTieei EaaUvay under 
tins heal cannot he compared with the others, there must bo 
particular reasons for tlio phenomenally email amounts and wo shall 
not he far wrong in concluding that tho eun ey was earned out under 
the orders of tlie State engineer, no part of liis salary or of office 
expenses being debited to tho railway, but only tho pay of tho small 
native staff octually m the field 
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Tlie natne states of Jodhporc and BicLanecr built their railwajs 
on their oim land, so there was no charge under this head A con 
siderable jiortion of tlie Rajpulana Malwi Railway runs through land 
granted by the native slates, and, even tn British territory — Mhere, 
although the procedure of compulsory acquisition is simple, the ofiicial 
valuation is exceedingly lilieril — the cost is so small as to make com 
panson with the cost of I urojean land impossible 
The next head, “labour and material," includes the most expen 
«ive Items of all * formation and “ bndge-uork ” cost little m the 
sandy Bickaneer Desert, not more than £83 per mile on the 
Todhpore and £1J0 per mile on tho Rickanecr Railway, but they 
were unavoidably heavy items on tho Rajputana '^falwa line, £260 
per mile for "formation ' and £774 for “bridge-ssotk ” 

It 13 m the matter of “permanent way " that the greatest differences 
arise In Relgium, as we have seen, tlio cost may be nearly £800 on 


• • I ■ * 

paving, Uke a tramsray x' ’ * > - 

lbs per yard, compares fair 

tug 41J lbs , but, on t * 

Imo renewals of the origir 

many year®, vith 41 J lb steel rails, but the 400 odd miles of mam 
line between Delhi and Ahmcdahad are laid with a 50 lb steel rail, 
which has been adopted as tho standard rail tho line The 
fastenings and ballasting arc equal to the rail, so tho ovceptional cost 
of the permanent- way and ballasting, £1330, as compared with that of 
tho RoliUkund Ktiraaon line, £998 per mil©, tho Jodhporo line, £830 
per mile, and tho Bickaneer line, £939 per mile, is easily explained 
Moreover, in the other case*, serviceable light rails were frequently 
ai ailable at cheap rates from roam lino renewals The permanent-way 
' but of a first class Ime 

“labour and material,” 
>ut 13 far cheaper, and 
manufactured (and imported) material is far dearer than m Europe 
These compensato one another, perhaps, very roughly, m accordance 
Mith the great contractor Brassoy’s dictum that the cost of work, all 
round, is the same all the u orld over Xo doubt labour in India is 
dearer than it used to be, and the Indian rupee, instead of being 
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lil 

lUjpntana 

hlidwa 

Bobtl 
Lund Ku 
tnaon 

[Company's) 

Section 

Jodbpore 

Bickaneer 



Rv 

£ 

Rt 

£ 

Rv 

£ 

Rk 

£ 

prehmiDary charges 











U) 

631 

380 

504 

302 


25 



j General charges ) 










Land 

(2) 

78 

47 

4 

2 





1 Torraation 










Bridge work 










1 Fencing etc 











(3) 

1100 

216C 

,2194 

1316 

1561 

93j 

ISOS 


’ Electric Telegraph 










j Ballast and Berman 




1 






' ent ay 




1 






1 Stations and Build \ 











(4) 

1237 

742 

407 

211 

121 

78 

163 

97 

! Plant J 










1 Rolling stock 

(5) 

1"62 

757 

732 

429 

272 

162 

222 

133 

1 Loss by Ercl ange 


203* 

176 

‘l 

1 





1 


7«01 

4565 

3811 

^2301 

2004 

1203 

22 ’9 

1337 


* It IS impossible to distribute tins but it mainly belongs to permanent 
sraj and rolling stock 


As tbo conditions m any two eases arc nover idcDtical, and bare 
figures iMtliout some indication of the diflerenccs convey no particular 
information the comparison will bo attempted in greater detail 

In regard to " general expenses and sundries,” there is no very 
great ditrcrence between the Helgian and the Itohilkund Kumaon cost 
per mile The expenses on the Jodlipore llickaneor Railway under 
this head cannot be compared with the others , there must bo 
j articular reasons for the phenomenally small amounts, and we shall 
not bo for wrong in concluding that the 6ur\ey was carried out under 
the orders of the State engineer, no part of his salary or of otCco 
cxpcn»c3 I>cing debited to the nilwa}, but only the pay of the small 
native staff actually in the field 
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Tlie natnc states of Jodhpore and Btckanccr Luilt their railwajs 
on Uictr oivn land, so there was no charge under this head A con 
sidmblc portion of the Rajputana Malwa Railway runs through land 
granted by the native stat-cs and, even m British territory — whore, 

• 1 - » — « — ‘ is simple, the ofTicni 

tail as to make com 

The next head, “labour and matenal, includes tho most expen 
«ire Items of all ‘ rormalion ami “ tndge work ’ cost little m the 
sandy Bickaneer Ue'ert, not more than £83 per mile on tho 
lodhporc and £IJ0 per mile on tho Bickaneer Railway, but they 
were unaaoidably heavy items on the Rajputana "Malw a line, £2G0 
per mile for ' formation and £774 for “bridge work ’ 

It is m the matter of “ permanent w ay ” that the greatest differences 
an«e In Belgium, as wl have seen, tho cost may bo nearly £800 on 
independent formation (with which alone the Indian figures are fairly 
comparable), nearly £1000 per mile on the side of an existing road 
waj, and anj amount per mile between £1108 and £2206 laid m 
paving, like a tramway 
lbs per yard, compares fan 
ing 41^ lbs , but, on t 
base renewals of the origi 
many years, inth 41 Jib « 

hue between Delhi and Ahmedabad are laid with a 50 lb steel rail, 
which has been adopted as tho standard rail for the line The 
t ' * . - 1 ^ tVft exceptional cost 

lared with that of 
Ihpore line, £830 
easily explained 

lloieover, m the other case«, serviceable light raih were frequently 
available at cheap rates from mam lino renewals The permanent way 
of the Rajputana ^lalwa is not that of a light, but of a first class line 
In regard to tlie whole question of cost of “labour and material,’ 
it must be remembered that nnskilled labour is far cheaper, and 
manufactured (and imported) material is far dearer than in Europe 
These compensate one another, perhaps, very roughly, m accordance 
with the great contractor Brassey’s dictum, that the cost of work, all 
round, is the same all the world over No doubt labour in India is 
dearer than it used to be and the Indian rupee, instead of being 
worth 2s lias been at times worth little more than Is in the purchase 
of European matenal, but then the pnee of that material has greatly 
decreased also This view is favoured by the approximate equality 
of cost of “labour and matenal” on Ae Belgian (£^352) and 
Eolnlkuncl Kumaon ( 

Malwa IS too heavy, 

the provision of fenci t, . , . , . i , 

of the bridge work too exceptional, for that Ime to bp classed 
as a li'rht one On the other band, tho peculiar advantages of the 

I 
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Jodlipore and Bickaneer Imca m regard to direction, supemsiou, 
survey expenses, etc , and their meagre requirements m the way of 
. .11 .1 4 1.1 t 14 ’ 'e US to quote them as 

extent) on "stations 
and kind of business 
nn another on these 

accounts, it should he because tlio traffic requires it, and in that case 
the greater first coat per mile is justified Now the gro's earnings 
per mile of the RajputanaMalwa Railway are Rx 1416, of the 
Ivohilkund Kumaon Rx G96, of the Jodhpore Rx 337, and of the 
Bickaneer Rx 185, and (although tho quantity of traffic is by no 
means tho onlj important factor) the cost per mile of rolling stock 
follows the same order 

Sufficient reasons have been gi\en for rejecting the high figures of 


a compan«on being drawn with other light lines But the figures of 
Iho Robilkund Kumaon line and of the Belgian Light Railways are «o 
singularly paialtcl that U is worth while to repeat them here side by 
side — 


^ Belgian Light 
KaUwajs 

Rohilkund Kumaon 
Railway. 

1 General Lxpens^s and 1 

Sundries, | 

2 Purchase of I^nd, 

3 Labour and Material, 

4 Budding*, 

5 Rolling Stock, 

Co«t per mile 
X2CS 

218 
1,352 * 
28C 

580 

Cost per mile 
£302 

1,316 

244 

439 

J:2,700 

£2,304 


If we climinato the accidental difference in the purchase of land and 
the independent differenco in the proTision of rolling stock, wc have 


. uiiiu 1 , 1 , aiUif,! iiier im»»i imiig Auu, as wo Jiaio seen, it avould tx 
I'qually midea ling to make the coapari«on between the Ilelgian 
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figures and citlicr the < Tceptionally Ingli fipnrc! of tlio 
Malwi llaibray or the cxcoptionillj lo« figures of l!io lodliporo 
and Bichancer railway'^ IlavinR coii'si Icrctl and rejictcd these 
eianplcs, a few remark •« may be midc alioul tlic lioIiilkuTul Kumaoii 
Kailway (Company’s fcrlioii) 

This Ime runs from IJhojcepun Junction (IJ miles from Bareilly 
on the mam line) to Kath^odam (at tia foot of the Himalayas and 
the terminus for the lull station of ^aiiii Tal), the total length being 
53 02 mile* It was constructed, under a (.lOternmcnt 1 per cent 
guarantee (with a sub'idy of I’v 4000 or X2400 jKr annum from 
the ^»orth■\^e t Proiinctal Go\t rtimcnt), by an Fnghsli company, 
which also irorks the Lucknow Bareilly line and it w as opened for 
public traffic at the end of 

The rails arc laid on sal wood sleepers, which cost hltlc, and tho 
lino la unfcnced except at stations Tho gross earnings were Rk 
45,931 on (adding the 12 miles between Bliojcepura and Bareilly) 
CO miles work»d, or Itx 69C (£418) per mile, the expenses Bx 
24,301, or Us 508 (£221) per mile, and the net earnings, therefore, 
Us 21,027, or llx 328 (£197) per mile On 58 Belgian light raiU 
ways open at tho end of 1893, anlli a length worked of 1150 kilo 
metres or 718 miles the total receipts were 4,084, 355f (£187,374), 
an aTcrage of 4032! per kilometre, or £201 per mile, the expenses 
3,3G3,490f (£134,540), an average of 2909f per kilometre, or £187 
per mile , and the net receipts, therefore, l,320,865f (£53,834), an 
average of 1143! per kilometre, or £74 per mile 

Tho ratio of expenses to receipts is, on tho Belgian lines, about 72 
per cent , and, on the Indian line about 53 per cent But the differ 
ences m the nature of the traffic, in the receipts per mile, m tho 
working of a long and of a short lead traffic, and in tho w orking of 


13 only 54 miles long , but the ^amo Company works also the Luck 
now Bareilly section and the Dadhwa branch, State built lines, which 
make up the total mileage worked by the Company to 285 miles 
The average lead of passengers on this System is about 33 miles, and 
that of goods C5 in the first, to 87 in the second, half of the year 
The amount of business done, too, is much less on tho Belgian than 
on the Indian lines In re^rd to the nature of the business^ it mav 
be observed that the ratio of passenger to goods receipts is about 75 
per cent m the former case, and 42 per cent m the latter , indeed, 
on most Indian railways, tho goods bring m f^r more earnings than 
the passengers 

All these difTerences, too, prevent us from making a comparison 
between tho rolling stock of the Indian and Belgian lines On the 
former, 27 locomotives, IGG passenger vehicles, and 074 gooila 

f 
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vehicles sufhce for 28'i miles of line worked as one system TIic 
’ ‘ - — *e 2a4 locomotiies, 71C passenger 

age ^ans, and 6 special vehicles 
figures, however, illustrates the 


Kumaon Kailway sjstcm as likely to lie lairly accurate lor the oom 
pany’s section al o, the average passenger fare per mile m 1894 was 
2 C pies, or say, 0 195d (well under jd ), and the average rate per 
ton of goods was 5 G pies or 0 42d {lc»3 than ^d a mile) Tiie 
lowest passenger fares per mile on Indian ’■ailways vary, m average, 
he tween 2 and 2^^ pies but the Madras Railway (to its loss, for the 
reduced fares merely meant reduced profits) were much low er even 
than that The lowest or second class fare on the Belgian light 
lines IS 5 centimes, and the first class fare not much higher, 7 
centimes* Profcsior Hadley, in his Raihoal Ttanspiyriatioii, 
observes that the Belgian “passenger rates are lower than anywhere 
else in the world, except, perhaps, on some East Indian railroads " 
Ills cautious qualification is quite unnecessary M’e must not mfvr 
that Belgian lines would gam by lowering tfaeir fares to the Indian 
standard It is merely a case of not charging more than the traffic 
will bear The Indian wages, both of the fourth class passenger 
nnd of the railway menial, are generally no more than 4d a day , 
so that less working expenses compensate, in this and m other ways, 
for the smaller fares From an average rate per ton per mite of 
gooils wo can learn nothing In 1894 it was 5 03 pics on the East 
Indian Railway, G 50 on the Bengal ^agput, G 72 on the Indian 
Midland 9 11 on the Eastern Bengal, 8 36 on the Great Indian 
Pcnmsula, 7 08 on tlio Bombay, Baroda, and Centnl India, 8 59 on 
the Madras, G 2G on the Bengal and ^o^lh Western, G 33 on the 
Rajputana "Malwa, and 9 88 pies on the Jodhporc Biekaneer Rail 
waj Fxclusive of terminals, fifth class goods may pay as much as 
1 pie per maund, te, 2J annas (or about 2d ) per ton per mile, 
while hr«t class goods may pay as little as J pie per maund, t e , 4l 
pics (or about ^d ) per ton per mile , and the special class goods 
minimum rate (as, for example, for coal and coke) is ptc per 
maund, le, 2 7 pits (or about ’d) |>or ton per mile The East 
Indian Railway carries three-fourths as many tons of coal and coke 
. ’ . ' ' * ’ ■ ’ “'rchandise, 

■ goods per 

■ . ■■ • arries only 

^ ’ . >rt lead) as 

general merehandi'C, wherefore (among other reasons) the average 
rate per ton per mile is a high one Precisely the same tanlT may b<' 

• n are no* th» fire*, ai-rording ta Mr Cary EIwm fijires for l«9t. but 
in tl ry arre aUte-Uln 7A» tnjmfr, July a isa<5) to be n«ttil on tlie>o 
•ri'inal lines. 
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«aforc<Kl on tivo prcn linf**, anil ypt olj\joti«ly tlif ireMcc rat#* per 
ton of pooil* per nsJlc iniv l« ranch lower on one lino, winch earner 
a large proportion of minornl tnllic, than on the ollior, which ilo'*a 
not Xo practical U'o «n bo ma le of fuch figure* l-o^ ond tho into! 
Icctual cxcrci'o of di'co\cnng a satisfactory cxplatniion of tho ilifTtr 
cncos between them 

On the whole, therefore, the coinpin«on !>etwcon the Company s 
section of the Ilolnltnnd Kniaaon llailwij an] the Belgian raihraJR 
cannot be continue I lioyonl the r«i«t of construction 1 Tin in the 
/eat/ favourable matinees — the re/io/e of the llohiltnnil Ktimaon 


Ilajputana Malwa llailnay it kis Iowa* 3^ Thc'e are all metre gauge 
line*, as art the ]}• Igian, hut tbej occup} tho position of mam linCR 
on the map, and are uorkeil asfairlj large »■} stem* (see Appendix IV.) 

If we want to finl short lines with small trafhe wo must turn to 
the 2 0" and 2 G' gauge lines — the lorh d (4 0' gauge), 28 imlcs long, 
oaming £Io2 a mile, uith a ratio of cjpc«*cs to carnmgs of 81 per 
cent, the Gaekwarg Iialhoi (2 C' gauge), 72 miles long, earning 
£200 a mile, with a ratio of expenses to earnings of CO per cent , 
the Cooch lichar (2 C' gauge) 22 miles long, earning £110 n tmlo, 
snth a ratio of cxpon«e$ to earnings of 70 pet cent , and the ^tor^l 
(2 C* gauge), 91 miles long earning £20' a mile, with a ratio of 
expenses to earnings of 53 per cent Ko quotation of figures has 
been made here in regard to tho Darjeeling Himalayan Railway, 
because it js as singular among Indian, as tlio Testiniog is among 
Fcglish, hnt« Put it may be mentioned lliat this lull Im© is on, the 
2 0' gauge, is 51 miles long cost Kx 0009, or, say, £3005 per railo 
to build, earns £749 per milo, and is worked at a percentage of 59 to 

— ■’Tt, , ^ 

■ _ a short line, 

u u it 60 happens 

that very often all these small conditions, including tho gauge, go 
together 

^ There is^one very significant factor (to which attention has not 


direction The supply m eiUier case depends upon the demand, and 
especially upon the demand of passengers, but the fewer tho tram? 
the longer the trams may bo made up, and the cheaper they may bo 
run— a very important matter m the working of light railways. We 
have a very notable instance of mich economical WQrkim» on the 
Ilengal and Northwestern Railway, the agent of which cannot (m 
the table g ven in Appendix V ) quote an average through specd'of 
coaching trams, because he does not run any, his Ion" trams are 
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• *'i»- i_r»-d ' •• j; t-erri'-^- rf IjfLi tni rr.^5 

tL*’'* fc SO 5‘‘zyiii-3 Ftii- Tier*- zsza-i'”® 
V ♦lij't w-j j.'s.''t.tiJ za'^T*^*^c*“ tD tl.» cz'lirnisrs cf ti“ 
Tt-h'ur, io i. 1 c tij4 10 s tnLU jsai, tai i'C’*- 

v/e 'j lu a jsaf^r ‘/j iA- E‘-‘adi»^ to n*.!:** r^J^T•£Js psy. 

cJ — ^fo* tL» T»'3»E 1*3} azid — ^•'Tr * 

»-U- 4 .d r, :l t’ i_; ’ /rt-zn^i.*- 22 t 2 i»> £2t2t2J n:'2ll cf I>-’ru:2i i-rlt 

r* ]wByt 

/t i' I- 2.^ <35 1^^'* ll.*'** «■*•'» lf>13 siH^-c! !-i.trsIl^sT= 
ij) Ji»-l/’j_i I'j*- uo 22 Ji.iJ csptJ of tb» ^<ar-p‘y Lai reatifii 
i ',‘Jl'),'//), t ii llii-r*- vi-»T *- 1 ztj Ltc 1 i 2 **« 12 op^nt of irLith ti® 
Jirjsv 1 -JV > i'j'jj •,‘^> was tr<,rL»-l by t’tr^nc (ra ti® ■weL- 

yji'jvfn“ rh'jt^vj’i Uoa»'V>a”<n»'Tbeai eyEtfSJ^andtbpXortb-Arttrerp 
by bon-* >, all lb*- r* >'i wo»l.»-l by tt*a 22 lo'OEOt Te_ 

Of f'^jr Jifi«'« ibit bai }itb»Tto b^n a d»ad lo », the Deynze- 
^uJfiufd*- iJoV only pail off il« pr»-iious lo v*-, b 2 t actually gaxe a 
ilivibrjl, lb' TbiOt-A'-ltr^ \>z.\ off a port on, and the o‘ber two 
♦bow*"! ton> ii iprov' ni^nl Tli»“ total lo«« m working op to dat** wa® 
L 521 1, wbi'b tb' funds of eyb bn'* could coTer 2J 

li;n<a ov< r, and Ih" n<*ral r''«’rv<», 5 tun^a 

In 1 only fo'ifV/n bnM jn»M*-d more than 31 p<»r cent , giring 
tb<* bold' rs a 'ond diri'l**nd In lt03 there were twenty three 
liii* » able to (J'y hre riore than 3J per cent 

Tb' total r'‘'y‘ipt'i in \HTt were 5,003, iCof , or X336,138j the 
worVinp; (xj) nf<i 1,001,110f, or XIC3,C44, and the net receipts, 
ib'pfoff, l,Hl2,355f , or X72,49l Tins makes the ratio of working 
<x|)efi*^i9 b) total rrroipis CO 3 pot cent, as compared with 71 per 
i< nt in IH'Ji and 72 in tb03 

IJenefltfl —As romo indication of the general benefit to the country 
Ilf I5« Igiaii I igbt IhilwayH, tin following quotation from Mr Cary- 

■ ' ' b<*en benefited by the 

■ ‘ : . remarkable instance being 

■ * ' 'a groat impetus, and ba«, 

ill lU turn, given rise to the cstablisbiDent of a largo number of sugar 
firlorli's 

'• Another industry which has notably profited by the increased 
ndluny arcnmnioilation is that of atone quarrj mg, eoveral quarries 
'shlclt had b'oii nbnidoncil owing to msuificient means of transport 
having lx on re o|ioned, m addition to new ones started Market 
girdining has also lioeii awccessfiiUy encouraged, and vans specially 
ndsjit'd to the carrngi) of baskets of fruit and vegetables liave been 
biiUl So gn at has been the miccp's of the easy means thus afforded 
to till' jHopI * of taking ngncullural produce to market that a special 
night train has had to lx» put on, which enables peasant farmers and 
girdctiera to atrive very early nt tho market, and to lie back again at 
Ibi ir homi s hj C o’chKK llio same morning 

• TA* / lymcff, July 3, l«aa. 
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“ This tram has been taken advantage of particularly bj grow ers of 
strawbernes ” 

^Tule are are upon tlio suhiect of tlie probable benefits of light 
railway projects, the ljopeIes» endeavour of the sanguine statistician to 
base a rule upon only one or two factors, where an infinite number 
of factors are concerned, is illustrated % such a question as the 
following — 

What minimum of (a) density of population, (h) wealth, would 
justify the formation of light hnes m a c^iven district 1 

Now, if we are to wait for density of population and wealth in a 


causes, which justify such projects 

To such a question, however, the National Society manages to 
give an instructive reply * Their lines are laid in well populated 
commercial centres, exclusively intended for passenger traffic, but 
it IS impossible to say how many inhabitants are really served by 
them, because railways of standard gauge already run tlirougb the 
ilistnct The energy of the inhabitants mu^t be taken into account, 
and the trade and industries of the country traversed. For hnes 
intended for both passenger and goods traffic, there is not and can 
not be any fixed minimum of inhabitants to justify their construe 
tion The population may be scanty, but tlio land may be fertile, 
piomtsiDg ample traffic in agricultural produce Or, industries may 
be tapped which ensure considerable goods traffic Where these 
inducements are less, the population to be served must be greater 
-On the other hand — and tins is still more destructive of the practical 
value of a question of this sort — it is not impossible to find an agn 
cultural district, such as tho^e served by the Dutch railways, where 
the population is both (a) den<=e and (i) wealthy, and yet the traffic 
IS poor 

The problem may be compared to an equation with an indefinite 
number of terms — 

X = oA + feB + cC + 

where certain values have to be assigned to A, B, C , representing 
■density of population, wealth, agncallural produce, manufactures, 
etc , and also certain values to the co efficients a, b c , measuring 
the actual effect of the -factors A, B, 0 In such a case, how 

far is an advance made towards a solution of the problem by deter 
mining the first and second terms, if we leave the others untouched 1 
We cannot profitably make precise calculations m one particular, and 
Ignore the others, when they all conduce to a large result 

Co operation of State and People m working Light Hallways — 
It may not be out of place to make a few remarks upon the part 
taken by the Government in light railways m Belgium “Eailroad«,” 
* Sull dcldComm tntemat du Conjrts det Cfitm deFcr,\dl ix , lS9o 

D 
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says Professor Hadley,* “insisted on coming whether monarchical 
Governments hhed them or not, and they did so much good when 
they c%me that the Government soon decided that they v, ere a good 
thing, and gave their paternal assistance, either in the form of 
' ^ » 1 1 State construction ” It is due to 

T work was started as early as 1833 
>mall, however, between 1850 and 
-. 0 ’'^ — ♦!- — private lines, until 

country Now, as 
the whole is prac- 

ownership of the 

to State aid and State contr 
main line system of standan, 

and IS worked by the State The light railway system is much more 
’ IS its head, but the monopoly 

by the State to the National 
company are the State, the 
Communes, the Provinces, and private individuals , yet these share- 
holders have no part in the . - . . 

bemg appointed by the St4t( lines is 

leased out by the Society to ossocia 

tions formed by the local authorities We have here a most interesting 
combination of the State, a society — which is at one and the same 
time a pnvate compan} and a department of the State — and, either 
as shareholders or working agencies, the people, separately as private 
indmduaU or associated as local governing bodies or independent 


M ays , but they meet on more or less equal terms as ofTicials, and 
their relations are far easier than would exist m England between a 
similar company ivith a bght railway monopoly and the groat pnvate 
corporations to whicli our standard railway system belongs The 
delegation by the State to the Soacty of the promotion, construction, 
and administration of all light railways has made the marvellous 
development of tlio latter in Belgium possible, but the application of 
the same methotl to the diQerent conditions of Great Britain might 
meet with little favour 

Tttkmg into consideration Iho actual percentage paid by Belgian 
light railways, as a whole, and their total effect upon the country 
district*, M. Col'on’s opinion f tliat their organisation had been 
favourable to their construction but not very satisfactory in regard 
to their working can scarcely be accepted 
• / utroaJ rranjpor</7/i4m, ly Prof A T lUdJcy, p 209 

f Tull dflaCjmvt lutfmnl da Cony le$Ck<m dt Fer,lhO\, “ La I/gisla 

tl ndeaCtieminsds Fcr £conomiqu«.» 
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LIGHT PilLWWS IN FI VNCE 

CONTEMS — Railways init ated and aided by tl e State Railway system 


jng and even constructing tlio railways before the companies could be 
induced to take them up 

In France — and, indeed, in all countries but England and America 
— we discover a dependence upon State initiative and a regard for 
symmetry and system which are strange to us When an Engliabman 
or American sees bis way to a big thing he only asks the State to let 
him alone , nor docs he waste time in coasidenog whether the par 
ticukr thing he avants will ultimately fit in accurately witli some 
general design , so long as he can accomplish his immediate purpose 
m his own way, ho is content to leave it to others to find a consistent 
theory to explain his practical success The Frenchmao, however, 
likes to have a symmetrical and comprehensive scheme before he 
attempts to carry out the details Accordingly, a perfectly planned 

I ' 1.^1 f T, 

jrward 

1S42 
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The State was to contnbute rather more than half the cost, pn%ate 
capital the remainder, and the railways were to revert to the State m 
forty years or 'O 

In 1818 there was a check, hat, m 1851, Xapoleon III etlended 
the duration of the companies’ charters to ninety nine years from that 
(late, in ohler that their permanent position might be assured and 
their development encouraged 

A few years later, five or six mam lines radiating from Paris held a 
monopoly, each within its own area, of the througli traffic, and were 
not at all concerned to develop local traffic Secure in the posses 
siotl of the through ttafPic, they had no inducement to build branch 
lines for the development of local traffic, the prospects of which 
■were douhtful, and the profits much le<3 remunerative In 1859, 
however, a distinction was made between the “ old netn ork ” (ancieri 
r^<reiu) of paying main lines and the “ new network ” (nouieau rt cau) 
of lc»a profitable extensions, which the great companies were invitecl 
to construct under the most liberal guarantees of interest hy the 
Government , if the lines paid, the companies bought out the Govern 
ment, and, if they did not, llio Government had to make good tlieir 
guarantee , so that the companies got more profit out of it than any 
body else * 

The law of 18G5 attempted to establish local lines independently of 
the great companies, and was therefore, quit© a now departure The 
local authorities were empowered to adiance money for the construe 
tion of cheap branch lines Unfortunately, having been built on thn 
standard gauge, these lines, which were intended to bo purely local 
and tributary, combined, m spit© of prohibition, to form continuous 
routes competing with the main line* They becamo iniohed iti 
speculations and expenses beyond their means And, after coming to 
litter grief, most of them were bought up, either by tho Stato or by 
*’ mam lino system 

new hfe to light railway de 
• as well as to local railways 
{el emin^ de ler d tiitent local) , by u in French legislation, 

wo must understand a railway laid wholly, or for the most part, on a 


nllecling tlio graUienis, curies, iiumiwr ana apeeJ of trams, rates, etc , 
are separately presenbol in the specification for each railway (a 




on light Unes « limilea by the Prelect W omen arc frequently 
* t Tramportibuti iyArtburT Jlidley 
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traploycd Examination of ’^tock oa tanning trains is not enforced 
Block instruments and telegraph are not required , telephonic com 
munication, which is cheaper than telegraph, is permitted, these 
single lines may be worked bj staff Triangles replaeo turn tables 
The length of trams, by the decree of 1889, is limited to sixteen 
vehicles, but a buffer vehicle between the engine and the first pass 
enger coach is not required , nor, if the tram bo fitted u itli the con 
tmuous brake, need there be a special brake.smin m the last vehicle, 
or a fireman on the engine Three trains daily each uay are the 
usual minimum of service inth a subsidy for extra trams Stations 
and approaches need not bo ht until fifteen minutes before an evening 
tram is timed to arnve Such are the simplifications of working 
which may be inserted in the specification for a local line 

The majority of local railways have adopted the one metro gauge, 
but this does not determine their differenlia from orliinry railways, 
several of which haic been constructed on that gauge The diotinc 
tion between them is rather administrative and financial 
Light Hallways under Local management Subsidised by Aid 
from State and Mam Lme Compames — Tlie orimary railways 
are subject to State administration and centralisation The local 
railways are under departmental or local administration and all 
powers reaerved in the specification to public authority — such as 
approval of the project the arrangement of time tables, and the classi 
fication of rates— are placed m the hands of the Prefect of the particul vr 
Department without reference to the Minister of Public "Works 
The relief afforded by administrative decentralisation, however, 
has done le«s for the growth of light railways than the financial 
facilities introduced by the laiv * It deals only with the terms on 
which State grants mav be made, leaving the actual details of the 
concession to be determined by the local authorities State grants 
may be made without imposing any other obligations These sub 
Ri lies take the form of annuities amounting to not more than 5 per 
cent on first cost capital, and must not increase the gross revenue of 
the railway beyond 10 500 frah^ per kilometre (£076 per mile) of 
broad gauge line, 8500 francs per kilometre (£547 jer mile) of 
narrow gauge line, or G500 francs per kilometre (£418 per mile) of 
tramway The State w ill only 
tliat the local authorities who 
the CO operation of other inter 

subsidy , and, if the latter takes the form of capital or works, instead 
of an annuity, it is equated ns an annual charge of 4 per cent , 
including amortisation Under the law of 1805 the public aid was 
given to capital , under tholaav of 1880, to revenue 

By making its subsidy an annual addition to revenue, instead of an 
immediate addition to capital for construction, the State hoped to 
strengthen the working of the line, and at first the Departments 

* ‘Tzpos de la Question deli Legislation des Chernies de far Leonomiques > 
lyM Coli/su , — Sail detaCmiw Iit^nuU dtiOtngriidtsCh'm.\ns<UFtT,\i^\ 
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foIloA^ed the same course, mlh the same object Unfortunately, the 
lines tlius established dlscoTered msuch conditions no great induce 
ment to improve their working The concessionnaires found their 
profits in raising the capital and promoting tlie construction of the 
lines, after tliat, they were guaranteed interest at 5 per cent, of 
capital, and knew well that, even if they exerted themseh es to the 
utmost in the deiclopment of trafTic, they could never earn that 
minimum of revenue 

It became very evident that, if tho system of annual subsidies Mas 
to prove satisfactory, the working expenses should be calculated in 
accordance with a revenue formula, not a capital formula In many 
cases, however, the effect of some of these formuln was to content 
the working igeney witli such traffic as offered and could bear high 
rates , they promised no further remuneration for developing traffic 
hy a reduction of tariff, or for attracting more business hy multiplying 
and improving the service of train* 

Another suggestion occurred to tho Departmental authorities If, 
anth their superior credit, they could borrow money at a much lower 
rale of interest than hid to bo guaranteed to eonccssjoiinaire^ svhy 
should not the Departments themseUcs raise tho construction capital, 
and force tho concessionnaires who took up the hues to seek ihcir 
profits in an expansion of revenue, enterprising management, and 
economical workingt M Colson's chief fear was that tho Depart 
ment*, unless checked by higher authority, miglit go too far >n tiiat 
direction The concessionnaires should ni the lery least furnish the 
rolling stock , for, if i , 

what was to prevent 
they got into difficult • 

able security, winch means tying up money instead of utilising it 
"WTien this system of Departmental conslmclion is adopted, moreover, 
tlie avorking ngreeraents are for comparatiaely short penods , and, in 
order to ensure tho proper upkeep of the way and stock for which the 
Department Ins paid, it becomes necessary to deduct, from tlie shart 
allotted annuallj to tho concesuonflaires, a certain amount to be 
devoted to the formation of a maintenance reserve fund Such, too, 
was the experience of the fletgian National Society 

Tho custom of making good deficits on working expenses was 
gradually discontinued If the gross receipts were less than the 
working expenses, they were handed over to the concessionnaires up 
to a certain figure There was thus a limit to the charges falling upon 
the De[urtmtnts, and little inducement to promote lines winch were 
not likelj even to pay tho cost of svotking As, liowe\er, tl o line 
improved, and the receipts grew, the Departments would very natur 
ally want a fair share of the profit<i. and hero they were exposed to 


prosperous the line might become, if, on tho contrary, tho conces 
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sionnaire* did not get enough of the 'turpli^ thej would not do their 
best to increase it The conces lonnaires to whom the hne was leased 
might «ee their way to a re taction of tariff, an improvement of 
facihties, and an expansion of tralhc whicti would benefit the pas 
senger, the shipper, the district and the country at large, jet the 
fraction of the surplus allotted to them might not repay them for the 
trouble, the cost, and the sacrifice imolvcd The contradiction in 
terms of formul'u based on gross receipts seemed an insoluble 
difiicultj Experience had not yet stamped with its absolute approval 
any of those formula; which endeavoured to combine, with a division 
of receipts, a due valuation of the nature of the traffic and the condi 
tions of working In 1892, however, the year after M Colsons 
paper was published, M Consid^re enimciated a formula avhich won 
his warm approval, and the discussion which ensued between these 
two distmgmshed experts will be referred to in some detail later on 
In regard to the formation of capital by a company holding a 
•concession, the law of 18*^0 required tliat the issue of debentures 
ehould be subject to the authonty of the Minister of Pubhc Works, 
and that, only in special cases where the solvency of the promoters 
was beyond question, should the amount of debenture capital be per 
nutted to exceed that of the paid up share capital 

The burdens laid upon tbe concessionnaires of State subsidised 
local lines m the way of pubhc services, although not so great as 
thoae home by ordinary radirays, were sufficiently heavy, including 
as they did the free carnage of mails 

The law of 1880 with its promise of fewer risks, hut smaller 
profits, seemed to fa\ our the formation of local companies by those 
whose property or business woul 1 be likely to benefit by a railway 
passing through the district It appealed less to outside promoters 
or contractors, who, if they take up schemes m various parts of the 
country, like to he able to consolidate their management under one 
common direction The effect of the later and mote prudent policy 
of hunted subsidies has been to induce the Departments more and 
more to take the construction of local lines into the ’ own hands, and 
then to lease out the working This, however increased the charges 
upon the Department^, and once more opened the way to intervention 
•on the part of the great companies in some cases 

No doubt, the interest of a great company’s mam line m the pro 
motion of a tributary local line would seem to be more immediate 
than that of the State, which could only find compensation for its 
assistance in general, indirect, and even remote gam® No doubt, also, 
the Stale should only lake action after those ivho are more immeii 
ately concerned have failed to do then part But all along the great 
companies had shown no inclination to take the lead in the develop- 
ment of minor railway connections, and it was not until there was a 
reaction against the tendency of tbe law of 18S0 that the assistance 
of the great companies mnted notice 

The Northern has bought up some branches which could not pay 
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their vray , capital has been advanced by the Xorthorn and Eastern, 
’ ^ . I • ‘ " the Southern, to tributary lines 

junction facilities to light lines ot 
ratio of the light line’s sliaro of 
expenses to that of the main bnc is as the traffic units of the light 
line to the sum of thn traffic units of both lines 

Jfain lines working light lines sometimes take from earnings only 
their actual expenses — cost of maintenance, rolling stock, fuel, and 
the staff actually resident on the line — requiring nothing on account 
of general cliargcs or station rent Tins is aery much the sort of 
lenient treatment whicli the (2 6* gauge) Cooch Bcliar (native) State 
Railway in India received from the Eastern Bengal (Goa ernment) 
State llailuay, actual expenses only were charged, and the services 
of the superior staff were rendered gratuitous]} 

Through rates and through services between the great lines and 
these branches do not prevail if dc B ickor* argues that through 
consignment is only beneficial when it is accompanied by a reduction 
of rates, that this means n decrease in the fixed charges, and that 
this loss falls upon the smaller line, since it has to do all tho work — 
• —winch these fixed charges 

feeder lino a rebate per pas 
y )f passengers brought to the 

mam hne, but, says if do Bicker, “this would seem to bo creep 
tional, houever, it shous so keen a sense of justico that it deserves 
marked attention ” 

■\Ve may sum up in o few words the relations which havo hitherto 
existed in Franco between these light railways on tho one hand, and 
tho State, the Departments, and the great railway companies on the 
other At first, as wo havo seen, tho promoters constructed and 
equipped the line at a certain cost, and the State and Department 
paid interest on that at a rato which is far higher than the present 
market rate , and tiieii tho promoters received, for working tlie line, 
a constant sum jj/im a percentage of the gro^s receipt"!, while, if the 
latter fell below a certain figure, the State and the Department had 
to make up the deficit This system of guaranteed interest was too 
extravagant to bo continued, and tho later system was for the 
Department to build the line, and then to lease tho working of it 
to a contractor, whose remuneration is determined by formula 
designed to make bun personally interested m the development of 
traffic 

The Financial Position of Light Railways — In 1894 the con 


• Build n de la Commiss o i /lUmuUianale du Qjnarls dc$ Chem »s de ler, 
1S91 
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shape of guarantees on these local railwnjs nnil tramnajs, and Jl 
^ r * » I • {]jQ construe 

\\hich we are 
local interest 
ion was likely 

to add considerably to liabilities wlucli were already suflicicntly serious 
The interesting but discouraging “ Report on the Tramways of the 
Charente rnfi.neure," drawn up by ^^r Stonn ^t'arburton, Her 
Majesty’s Consul at La l*oclicllc,t nlthoogh it deals in detail with tho 
light railways of only one Department, takes a most unfayourahlo 
new of alL Unfortiinatoly, the subject of light railways in Franco 
was still too controaersial to enable M Hanot aux to express a pro- 
nounced opinion upon their administration, and ^fr Warburton’s 
report is the only one published If, aa he saj *, the carts really cut 
out the railway on the very samo toad« it must bo a very bad case 
Rut it IS so he says that agricultural produce is preferably earned 
by cart to market toinis ten or twelve miles olT DifTcrcnco of gaugo 
between the mam and light lines roust lie largely responsible for this 
The reader will rememlwr that the term “tramways ' means such 
lines as we are concerned with, as Mr 'W’arburton explains, and tho 
report deserves quotation in cxhtnv — 

‘ During tho pa«t year there has been a considerable amotmt of 
tramway construction m tins district, and as tho subject is one which 
has attracted a good deal of attention m our own country of late, 


well as on the 
t light railways 


or not 

“Any lino that lains for more than two-thirJs of its whole ’ength 
on or along the sides of the public roads is a tramway, and one which 
docs so for a le<ssci distance is a railway 

“ In this Department they are constructed for about 30 per cent 
of their length on lands purchased for the purpose, and for 70 per 
’ ' erefore, not being able to show the 

tram'vays, are classed as railways, 
‘the tramways of the Charente 

immitiuie 

“ The formalities necessary before the construction of the Imes is 
permitted vary also according to the nature of the ground on ivhich 
they run 

* Jievw dcs Deux ifondes January 15, 1895 

f Jleporls /rovx Her l/ojfsty* 1 tpTttenlaUies Alroal on L gl t Ratlteay» 
(Commercial, No 9 1S94] 
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“If they are niaJo (wlierever they follow the roads) on those 
belong exclusively to the Department or the Communes, the Council 
General of the Department can nuthoruo their construction If, on 
the other hand, any part of them runs along a road belonging to the 
State, such as a national road, or thenharfof a mantimo port, the 
concession can only bo obtained from the State, and this last 
13 the case witli the tramways of the Charento Iiiftricure, aihich 
ha\e been authorized by a Decree from the President of the 
Republic 

“ The cost of making the lines is then paid by the State and the 
Department, here each proxidcs one half, but the latter has to find 
the money m the first instance, as the State contribution is not given 
in cash, but in the form of an annuity spread over a term of fifty 
years 

“This IS how tic matter was earned out here The Department 
IS the paymaster, and advertises for a contractor willing to construct 
the lines and also to work them during tlie wliole of the concession, 
which 13 for fifty jtars, engaging to repay him the actual outlay 
incurred, provided it does not exceed a maximum sum agreed upon 
avhich in this instance is fixed at £2755 per mile, and includes cost of 
land purchased, running stock, and everytlnng else 

“Put the contractor does not receive the whole sum m ca«h, only 
being paid three fourths of it, the remaining fourtli, being considered 
as a contribution from him, is deducted from the total sum due, 
according to his tender, and he is allowc<I interest on it at the rate of 
4 per cent until his concession expires 

“ The w orkmg of the lines is entirely at his risk, but a calculation 
IS made when gmne out the contract as to the probable cost of 
maintenance and working ns avell as of the probable receipts 

“ I am informed tiiat hero the eHimate agreed upon between the 
Department and the contractor was tliat it should be put at i^7C per 
mile plus two thirds of the gross receipts 

“The tramways of the Cbarcnte Infiricurc are intended for the 
transport of agricultural produce, goods, and passengers , the width of 
gauge is nearly 40 inches, avhich has been cliosen ns likely to be the 
most useful size, the locomotives avcigh 15 tons, and the avagons 
can carry a load of 10 tons, so that practically they are railways 
running along the roads for most of their length 

“Having described these lines, which ore similar to others lately 
made in different parts of France, tlie question naturally arises as to 
the benefit derived from them by the districts into winch they have 
}ws! £>/} ih33 psTSoxi 

competent to form an opinion, I iiavo found it to bo generally 
unfavourable 

“There may be instances in which tlieso lines have been a success 
either financially, or by developing the resources of the district to 
such an extent as to make up for the loss to the public purse which 
tliey generally involve, but 1 beheve them to be very rare, and I 
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should require \cry strong cndence 1111111114 was so m anj cu'e l>cfore 
I could credit it 

“It IS rather soon to pv-* a judgmcnl on the seniccs whicli Uie 
tramways of this Dciv-irtiiunt may oieiituall) render, hiit at { re«enl I 
cannot see tint tliej have an) chinco of doing so to an extent which 
<an ever con5{>cnvitc for the imoiint of mono) spent on them 

“They nin throuji an a^nultural countr) prmcipall), so llial it 
is to persons engaged in this occuiiation we shoiild expect the principal 
benefit to accrue, but I l>ehe\c tliat the) will bo airy little uw'd hy 
most of them 

“The lino cs h) hundreds of firms of moderate sue (say, froia 

20 to 200 acres), mo tl) tillage, arliicli iiecc sitates the u«c of horses 
and catU, sen ral of which are generally kept on each farm 

“The farmers haio product to sell, but it w generally sold at tlie 
different market towns for ten or tweKo miles round, and dcliicrcd 
at the buyer s hou e 

“The tramwa) onl) runs from one point to nnotlicr, and if it 
passes through a certain number of market towns, it leases a far 
greater number equall) near to any particular farmer untouched bo 
that in their case it is of no n<o to him at all 
“But even when it runs to the exact place to winch he wants to 

.. 1 » . . . r . . .* r. — I r n 4. 


as the district is not a maiiafacluniig one, or sufficiently populous to 
provide the amount of goods or passenger traffic which would enable 
them to pay the expenses of arorking, it is not easy to see wh^t 
advantage will be derived from them except to a very limited number 
of persons 

“ I believe tins to bo the case in ino^t of the tramway lines which 
have hitherto been constructed (in a greater or les® degree), and it will 


and for commercial reasons 

“If the arrangement by which the funds are obtained is looked 
into, jt will bo seen how great an inducement is offered for getting np 
•undertakings of doubtful avisdom when this can be done at the pubhc 

“ In tins case, half the charges are paid by the State m the first 
place, which avould present some difficulty if the money had to ho 
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paid down in cadi, liut t]io objecbon to pro\ iding so largo a sum at 
once IS got orer by making it an annual payment extending ovcr)fifty 
years 

“The Department naturally wishes to profit by the outlay of this 
largo sum, of w Inch it only pays an infinitesimal part, and m order to 
do so lias to provide the same amount, wluch it is able to do inthout 
inflicting on itself any additional taxation to signify, by borrowing tho 
total sum required at a very moderate rate of interest, m Inch during 
fifty years Mill be m a great part paid by tho Goiernment annual 
grant, so that till tho end of that period nobody will be much tho 
worse off This m ould not bo so if they had to mako up any great 
loss on tho working of tho lines, but this is guarded against by the 
arrangement made Milli the contractor to work as well as construct 
them, by making him subsenbo one fourth of tlie capital, and by 
paying him tho interest of this sum during tho period of tho 
concession 

“ Of course, this increases tho cost of tho undertaking, as ho must 
consider it m his tender, but if it does, it also increases tho half paid 
by the State and the annual payment in lieu of ready money 

“ It does not seem to me very surprising that, under tho circum- 
stances, every part of the country should wisli for tramways without 
looking very closely into the question of whether they arc likely to 
benefit the rest of the country at some future time, for there can bo 
no doubt that they benefit some persons at once, and tlie expenditure 
of a large sum of money is alnays popular in a district when tho tax 
payers are not called on to pay more on occount of it 

“ I have read a great deal of corrcspondeace during the past year 
as to the desirability of constructing tramuays at the cost of the 
State or county districts in England, and tho advantages uhich would 
result to the country generally from an expenditure of public money 
in this ^vay 

“ On this subject I am not competent to form an opinion, but ono 
argument used by tho advocates of it appeared to mo a very fallacious 
one 

“ It was, that it had been done in France on a large scale for some 
years past, and that as most of tho Imes did not work at a profit, the 
direct lo's to the State must be counterbalanced by some indirect 


difficult, and that if such proof had been required here many Imes 
would never ha%e been constructed 

“ Persons nho wish us to follow the example of this country sliould 
remember that here it has been for many j ears the practice for the 
State * -* V 1 V _ 1 .» 1 — -f _ _ 1 

granl 

money can be so spent in a particular district 
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“In t]ic«c Pop-jrlnionts bonleruif* on the sci, millions have been 
srantctl by the ‘^ute for tsaUnt; and impro^in^ seaports and for other 
nsntiae works of little adranlago to the miand population, which 
expects its share of whatever is going in Iho shape of Goaernment 
aid, and anil in«ist on having ik 

“Then the jvihtical question steps in, and these districts have 
Deputies and ‘^emtors like other places, whoso first duty is to their 
constituent , and if they neglcctc«i it, and were not nhle or willing to 
secure tin-, share for them their places would be very likely to bo 
taken by others poB^.es^cd of more energy or more influence 

“The electors of a district consider that they aro the best judges 
of what IS goo 1 for thorn, and it seems a hard ca«c to refuse a grant 
for a tramway on the ground that it will not pay if they wish to 
have It, when their nouhbours in the samo Department have been 
given turns fi\ e or six times as largo for other undertakings which 
pay no better 

“ 1 believe that this was the case here, and that some prudent per 
sons m other parts of the Dopartraent did at first oppose the tramway 
scheme as a waste of money, but wero met nith the answer, “ "iou 
1 — 1 _ n ~ 

' nt of 

that 

people are not so anxious for them as they were 

“ I am told that many lines which had been projected will not now 
be carried out, and altliough the mere finishing of the systems already 
begun, and which cannot bo stopped, may amount to a considerable 
mileage per year until they are completed, I have reason to believe 
that after this year tramway construction will show a considerable 
falling off in this country 

“An experienced engineer, who supported the tramuays of this 
Department, informs me that since seeing their working, he Jias 
entirely changed his mind about them, and will never again vote for 
a steam tramway in rural districts unless it is entirely constructed 
on land purchased, and does not run anywhere along the public 
roads 

“ ■'ly informant considers that m order tw justify the outlay m 
curred in making tramway hnc", every mile of their route should bo 
able to feed them with Lght or heavy traffic in proportion to their 
cost of construction and working expenses, and that in order to fulfil 
tlus condition thky mi^t be made in one of two ways — 

“ 1 Cheap to construct and work, and in this case they should be 
only what uLd to be known as a tramway, vis , a line running for all 
its length along the pubhc roads, with light raiL, carnages, and 
wagons, which enables a service to bo kept up of carriages running 
frequently at small cost 

“ This kind of tramway requires to be worked by horse*, or by 
engines of a lighter and more economical build than any at present 



60 


LIGHT BAlLVA-iS AT HOMF AND APPOAl) 


pud (lo^ 7 ^ m ca^li, but tho objection to proi iding so large a sum at 
once IS got over by making it an annual payment extending ovcrjfifty 
years 

"The Department naturally \11she3 to profit by the outlay of this 
large sum, of winch it only pays an infinitesimal part, and m order to 
do so has to provide the same amount, ivliich it is able to do 'inthout 
inflicting on itself any additional taxation to signify, by borrowing tho 
total sum required at a very moderate rate of interest, winch durmg 
fifty years a ill be m a great part paid by the Government annual 
grant, so that till tho end of that period nobody will be much the 
worse off This would not bo so if they had to make up any great 
loss on the working of tho lines, but tins is guarded against by the 
arrangement made iMlh the contractor to work as well as construct 
them, by making him subsenbo one fourth of the capital, and by 
paying him tlio interest of this sura during tho period of the 
concession 

" Of course, this increases the cost of the undertaking, as lie must 
consider it in his tender, but if it does, it also increases the half paid 
by tho State and the annual payment in lieu of ready monej 

"It docs not seem to roe very surprising that, uuder the circum 
stances, every part of the country should wish for tramwajs without 
looking very closely into (he question of wliclher they are likely to 
benefit the rest of tho country at some future time, for tliere can be 
DO doubt that they benefit some persons at once, and tho expenditure 
of a large sum of money is always popular in a district when tho tax 
payers are not called on to pay more on account of it 

" I have read a great deal of correspondence during the past year 
as to the desirahdity of constructing tramways at the cost of the 
State or county districts m England, and the advantages which would 
result to the country generally from an expenditure of public money 
in this way 

" On tlu 3 subject I am not competent to form an opinion, but one 
argument used by tho advocates of it appeared to me a very fallacioim 
one 

" It was, that it had been done in France on a large scale for some 
years past, and that as most of the lines did not work at a profit, the 
direct loss to the State must be counterbalanced by some indirect 

f tho 
very 

difficult, and that if such proof had been required hero many Imes 
would never havo been constructed 

" Persons who wish us to follow the example of this countiy should 
remember that here it has been for many years the practice for tho 

c-i, * r ^ V * .1- . I . 
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on which 
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“ In lvir>l«*nnK o i lli* ni51ion« lure Ix'^'n 

jraateJ ty tlif* for r'lV.mff anl inprwns K’ipo:t» nn 1 for ollirr 
nirtirac worl.« of alr^nt^r" to t'l** inl^n 1 on, whiclj 

expects its flnro of w]nl'>Tfr »s p5 "R »n tlK* ^Injv of (tjsemnont 
a.(i, anl will n‘ ‘t on 1 arji;* »l. 

“Tlea ll <• [vo’iti al qn**** on in, an! thr ■> <!j«’rrts Jnvo 

D«p itits anJ ^^onitor* liVe Ollier pHc<»s who « fir«l to llinr 

<»n'*itn"nV«, anl il l!iej ne^Wte-l il, anl wen* iioV a\ !»• or wiUin;; to 
wojre tine rliare for I'l'-n their jln«ve ito il 1 !>' xrn hWelj to !"' 
taken hy oMior* po* of moro cner,gr or mere inf I'-tice 

“Th" eleei/)r* <f a (li«lnrlcon» !er that tliev are the l>«il jn l;;ce 
of what i« poo 1 for them an ! il f^ene a I inl r\‘e lo ref i» n print 
for a tranwar on tie prom! that it will mt j a\ if thei wi«h to 
liave it, when their n'l.hlwire in t!i ear-e Dejurtnenl hue !»ecn 
piTcn inns five or eir lure* as larp« f ir o her iin lerlakin^i winch 
par no he‘ler 

"I Ixli"Te that till* wa« the ea«e liere anl that»)rn j ni lent jwr 
son m other parts of ih" Iieparlmeiit cli 1 at rir>l o] j o e ih tramsray 
acheae a« a wa*‘« of laotiej, lul wtr« in l srjih th' atiem r, " \ou 
hare pot nilhons for yojr Irtnct anl jou want to prerint us from 
pettinp a few h'ln Irotl tlio iMn Is for ourn. 

"1 think, hoMcier, It srill be foinl that oirinp to tlinrirant of 
fuccesa tramwaa 8 arc Rouip out of fashion in this connlri, an I tliat 
people are not 80 anxious for them m ihej were 
" I am toll that man j lines srhi h ha 1 l»een projeute I w til not now 
he earned out, anl aUh'3U,.h the mero limshingof the stems already 
hepun, and arhich cannot h" atoppwl, maj amount to a eonsidcrahlo 
mileage per y( ar until lliey are compi U«l, 1 liaao nason tohclioso 
that after this year traravtaj construction will show a considcrahlo 
falling olf in this country 

"An expencncel engineer, avho eupporte*! the tramways of tins 
Department informs me tliat einco t>ecii«p their working, ho lias 
entirely change 1 his mind about them and will net or ngam voto for 
a steam tramway in rural ilLstncls unkss it is ciiltnly constructed 
on land purcLased, and does not run anywhere along iho public 
roada 

" My informant considers that in order to justify the outlay in 
Cl- ' r route should ho 

^1 oportion to their 

m order to fulfil 

this condition tlil y must he made in one of tw o ways — 

“ 1 Cheap to construct and work, and in Ihia case tlioy sliould ho 
only what used to ho known as a tramway, vir , a line ninnmg for all 
its length along the public roads, avith light rails, carnages, and 
wagons, which enahles a eemee to ho kept up of carriiges running 
frequently at small cost 

" This kind of tramway requires to ho worked by horses, or by 
engmes of a lighter an 1 more econoi ' »j *>• — -• * 
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in use in this country, but except in or near largo ton ns it can scarcely 
ever pay 

“ 2 By malving it (as has been done here and elsewhere) a railway 
more or less light, worked by ordinary steam locomotives, capable of 
movmg a large amount of tonnage in heavier trams ninnmg less often. 

“A line of this description cannot bo run entirely along the public 
roads m this country for several reasons, one of which is that very 
few of them are indc enough to al * . • ’ r i 

land must therefore bo purchased, 
has been done here on 30 per ce 

mously increasing the cost, and even this lias been insufficient, for 
where the line does follow the highway**, owing to their narrowness, 


13, 1 hear, likely to go m damages. 

“Again, tho working expenses arc very heavy, owing to the riso- 
and fall of the ground on tlie road parts 

“In one section of about sixteen mifes t/io focomotives have to work 
the traffic on an incline of as much as 1 m 30, and tlicy are themselves 
BO heavy when fully provisioned with coals and water, that they can 
only draw a load of two and a half times their own weight 

“This does not matter very much at present, there being so little 
traffic, but if what is one of the arguments in favour of tramway- 
making proves correct m this instance, and that sufficient traffic is 
developed to make the line of benefit to tho population as a whole, 
the line will have to be abandoned and a regular railway constructed 
in its place, entirely on purchased land, so that the eteep gradients 
may be avoided 

“I cannot help thinking that it would have, under tho circum 
stances, been wiser to have spent a very small part of the outlay m 
curred on improving the pubhc roads, which, in this Department, are 
far from perfect, but then no grant from the State could have been 
obtained for such a purpose The general impression now m this 
country ■=eems to bo that the solution of tlie question of rural traffic 
does not he in tramways, but in mechanical traction on tho ordinary 
road**, and that the only difficulty m the way is the want of a loco 
motive suited to them, and which will not be obliged to carry the 
great load of coala and water which they do at present , this has not 
yet been constructed, but tho experiments lately carried out m France 
seem to indicate that tho difficulty is most likely to bo solved by the 
use of petroleum as fuel 

“If this should turn out to be the case, I feel sure that many- 
country districts will regret having saddled themselves with a costly 
system of tramways which must be paid for some day, even if the 
burden is not felt at present, and when we remember the enormous 
indebtedness of the Communes, any addition to it must appear to be a 
serious matter 
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‘ Tins debt, which, in 18G2, amounted to £2f» 000 000, or ISs per 
head of the popuhtion, had men m 1890 to £129,000,000, equal to 
£3 •!« per head, and must Imo largely increase I since then owing 
to the liberal expenditure on public arorks during the last four years, 
which has been facilitate! by the lo« rate of interest for loans 
secured by county or municipal guarantee 

“There may bo (as I hare sail alrealy) some lines of tramways 
which are exceptions to the general rule and haxo proved a success 
by benefiting the country generally or pi) mg their way, but I believe 
this will be found to be owing to exceptional circumstance , such as 
* ougli 

and 

Toury, but I behei o it combines both these a Ivantagcs to a degit-o 
not found eLewhere, and still its earning-, haao not hitherto been 
sufficient to prevent lo s in the working 

"As toothers I have never hear! anythin,, beyond tlie gcnenl 
statement that they bencht the district without any facts or figures 
being given to prove it 

This IS a somewhat depressing report and it will bo noticed that 
^Ir ^^atbu^ton is very sceptical in regard to the ‘ indirect advantage 
to the population at large of si."’' > "<»» t> ♦ ► — i v - i 
that his ^int of view is that of 
beheves only in a scheme that w 

official props It will bo only fair to quote tv few more cheerful 
figures* r ' f « 

Luc-sur ^ ‘ 

Company 

1_ f » /‘f'A BA /, 



Number of 
Passeageis 
Carried 

Total 

Receiits 

■\Vorking 

Expenses. 

Surplus 



£ 

£ 


1893 

215 233 

6754 

5189 

156o 

1894 

256 664 

8^88 

sso-* 

2986 

1895 


8930 

5271 

3209 


The gauge, 2 feet of this light railway was chosen in preference to 
that of 2 ft Cm because the latter was too near the existing metre 
gauge, a reason whicli would not of course, obtain in England, and 


• Ert'jtneertttg Feb 2S 1896 

r 
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has not prevented us from adopting tlie 2 ft 0 in gaugemlndia Botli 
at Dives and Luc surlier the Ime touches the Western of France 
’ihe track is laid mainly along the bide of the public road Besides 
ordinary traffic, tliero is extra traffic m summer betu cen Caen and 
the coast, and oven m winter, on market days at Caen, a good amount 
of business is done in pi'scngers, goods, and farm produce from and 
to the rural distncts TJie smallness of the gauge, and the portability 
of the permanent way, make temporary extensions easy, and the 
lines may be run down to the fields during harvest, and shifted as 
required 

The permanent way is of the Decauvillo pattern, and w eighs 89 
lbs per yard It consists of nils, weighing 3U lbs pet j ird, fastened 
to sleepers weighing 24| lbs by two inside and one outside rivets, and 
is laid m sand ballast, topped with gravel and stones Level cross 
mgs over roads aro paved 

Land (which has frequently been a costly item on the liberal valua 
tion of Junes composed of peasant proprietors) was free, and there is 
no fencing 

There ore fifteen stations — some with sheds only, others provided 
with a small office— two running sheds and one repatnng shop 
Telephonic communication has been established on the return wire 
system. 


tons They are made open for summer traffic Jlixed lirsUclass and 


which carries a 10 ton load (a standard gauge load), docs not weigh 
more than 3^ tons 

Since 1893 there has been a reduction in tram mileage expenses 
and ’ latter having been 

Is Is 44d in 1893 and 

Is smaU line, it is said 

to th of August, or an 

average of 2000 per day 

Another Ime on the 2 feet gauge may be mentioned, that from 
Fitluviers (Orleans and Jlaleshetbea Railway) to Toury (Pans and 
Orleans Railway) * It was referred to m Mt Warbutton.’s report 
above 

This railway was constructetl by the Council of the Department to 
encourage the cultivation of beetroot and the manufacture of sugar 

• Foris on ‘ Light Narrow Gavga Railway in France" (Z« Ginie Ciul, vol 
sxv, 1894) Mm I’roc Inst C^.vol cxtiu,1891 Foreign Abstract 
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Its -workinR lias been leased to the DccauFille Company, tlio terms 
being that, m any year, if the gross receipts ate less than £110 a mile, 
the Department shall pay the Company lialf the difference , if they 
are more than £148, the Company shall pay the Department half the 
difference, and, betiveen these limits of gross receipts, no payment 
shall be made either vray The Department hoped also to save 
something in road maintenance 

The line IS nineteen miles Iona se\on intermediate stations, and 
SIX other stopping places nhete passengers without luggage may join 
the train The track is laid on one side of the public road, and is 
not separated from it m any way Alost unfortunately, the opposition 
of the Communes forced llic line to make a detour round the villages 
instead of passing through them At the stations are an openpassen 
ger shed and a paicel office containing a neighing machine The 
conductor I'sues tickets on the train Tlie gradients arc generally 
about 1 in 100 

The rails weigh 10 1 lbs per yard, and are cold riveted to steel 
sleepen, with «is inches of ballast under the sleepers There are two 
goods engines, compound on il Mallet’s system, weighing 9 tons 
‘ f ' ’ • eighing 7 2 tons 

le wagon bogie, 
or beetroot, and 
The cost was 

Important branches have been laid down by cultivators and 
manufacturers 

“Eoselly,” in La Vote Feme, has given some interesting par 
ticulara* regarding a group of five local lines, aggregating one hundred 
miles m length, traversing a desolate sandy desert m the Landes, ^nd 
owned and worked by an independent company, to which the Great 
Southern Railway has given a guarantee of 5 per cent on capital 
These lines were opened in 1891 In 189d the gross receipts were 
£18,000 (about £3 lOs per mile per week), the working expenses 
£11,000 (£3 3» per mile per week), and the net earnings £7000 
(£1 73 per mile per week) 

A reference to the short table at the end of the book, compiled 
from the Railway Returns of the United Kingdom, will slinw that tbs 
gross receipts are very poor indeed It is all the more remarkable, 
therefore, that the proportion of working expenses to total receipts 
should bo so low as 01 per cent, — about the same as the Festiiuog 
Railway can boast of ith nearly «!evcn times as large receipts, and 
very creditably approaching the figures '^hlcIl we find opposite the 


• Trastport, Jannai} 4, 1S95 
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liut then the Southern Railway tecened £33,000 gross receipts on 
contributed traffic and this traffic was m otked at very much less oipense 
than 56 per cent of the receipts, the average percentage obtaining on 
the system , so tint the net revenae due to the branch lines was a 
^ ’ ’ ’ nil nnn i t i <’onthern Railway Lad to 

he article infers that a 
cent on all traffic con 

M Colson* — m hia report to the International Railway Congress 
of 1891 — implies that, both m France and Belgium, light railways 
have been successfully launclied, so far os their construction goes hut 
that their ivotking leaves much to bo desired 

Discussion on the Utibty of Branch Lines — The advocates of 
light railways will find in M Considite s articlesT on the utility of 
branch lines — and m M Colson’s criticisms 1 — a most valuahle- 
demonstration of the claims which such hnes have upon the mam 
lines, the mhabitants of the locality traversed, and the community at 
large, for support and encoungement in return for direct and indirect 
benefits conferred by them This is indeed, the chief lesson to be 
learned in our study of the light railways question in France 
TTe are so accustomed to accept as a matter of course— disposed of 
aitb the payment of rates and fares — the direct advantages which ue 
derive from railways that few of us attempt to realise to what extent 
u 0 are indirectly mdebted to them. 'M ConsiJ^re has endeavoured 
(1) to show how largely the mam lines profit both directly and 
indirectly, from light railways which act as feeders to them, (2) how 
largely the public are benefited by them, (3) to prove that, if tail 
ways are to render tlie maximum of direct usefulness to the public, all 
rates should be reduced to the incremental cost of service (a term 
which will be defined later on), and (4) instead of guaranteeing a 
minimum interest on capital or handing over a certain proportion of 
the gro«s receipts, to evolve a traffic formula which will induce a 
workmg agency to earn its subsidy by the development of traffic, the 
reduction of rates, and the provision of a Lberal tram servico 

Obtaining his data first of all from the special case of nine hght 
feeder Imes on the Western, Orleans, and Northern systems and 

f P 1 C,w. It- i tr QQngi(Jj,j.g g 

’ ' 1 I af passenger 

j < ' ' one franc , 

that for every franc of goods receipts taken on the branch the mam 


In M Cohons opmion, however, branch lines develop local traffic 
• ~ ^ ~ “ _« Li L^gisla 

1694 
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mainly, and their contributions to the mam lines ln\c been o\cr 
estimated by M Con'idtre "Withont attempting to determine to 
what precise c'ctent mam lines are indobtcd to branch lines, the hte 
Mr A M Wcllmgton dc«cnbod the position \ erj clearly * — “ The 
reason for the continued and rapid building of branches m spito of 
their apparent nnproductneness is simply this — They contribute 
trafBc to the mam Imo which, as it is merely an increment co-'i's 
aheays compaTaiizdiihithiomove,and often notl lug at all ’ If the 
contributed traffic takes the form of extra passengers or small consign 
ments filling up vehicles which otherwise would bo insuinciently 
loaded, if it supplies a back load, and if it is earned on the mam line 
m the direction of favouring grades, the mam linos sliaro of the 
receipts becomes practically an addition to its net — rather than to its 
gross — revenue Light railways, therefore, when they act as feeder*, 
are entitled to the most generous treatment at the hands of mam line 


space, etc , repair their engines and rolling stock at cost piico , treat 
’ ' wagons , allow 

on the lead on 
tc Under the 

usual terms, hay might be consigned from Lasmgwold in Yorkshire 
to Hexham in Horthumberland or only to a mam Ime station just 
beyond the junction, and the branch would receive the same in either 
case 

— s 
the 
to t 
rail 

' * 1— * - t. ^ T.. „ ij jjg 

branch itself, 
bt railways is 

1 „ J the State is 

equivalent to 5 per cent per annum on their first cost The State 
says M Considtre, ow es this to these local lines The general tax 
jiayet might, therefore be fairly called upon to support them to that 
extent On the other hand, the general taxpayer may — as will be. 
seen further on in our epitome of Af Considere s views — require these 
lines to be worked at rates which approach the incremental cost of 
service, in order that ho may get full value out of them "M Colson 
doubts that light railways of local interest have any appreciable effect 
on the public wealth Even that of the great railw ays must bo shared 
with other agents of modem pn^ess. The utmost wo can expect 

* hconomxc T! tor 
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from the«e light railways la one simple and tangible result— the 
cheaper carnage of certain cojnniodttie Any attempt, «ays “M 
Colson, to count upon indirect benefits as a set off to increased taxation 

‘ * nto figures 

Mc can do 
got m the 

district, to estimate more or les^ correctly — (1) the probable receipt^ 
on the branch itself (2) the additional receipts it will bring to the 
mam line, and (3) the direct profit to the public on cost of transport 
These direct benefits may be compared with the direct expenditure to 
he incurred, but there we must ^top The gross receipts are the most 
rmpurtantfrAmr, iiini 1 [ Co{ on considers, not onf) cover 

the actual cost of working but also pay interest on a portion of the 
capital. The remainder of the capital may justifiably he furnished 
by the State and the Departmeiit Indeed, considering the privileges 
belonging to the State in regard to mails, telegraph, stamps, etc, it 
might contribute as much as one half M Colson values highly the 
vivifying effect of railway passenger traffic 

If, says M Consid»,re, railwajj -ire to render the maximum of use- 
fulness to the public, it may be necessary to reduce rates to the inere- 
mental cost of service {U pru tic ret tent partial (7o tran»port) The 
application of this term, which occurs soconstantly m the discussions 
of French experts, must be explained The legal or maximum tarifl 
is divisible into tuo parts— (1) the toll (droit dep nfff), to cover the 
cost of maintenance of n ay and works and interest on capital, and 
(2) the charge for carnage (prtx U tian^potl) to cover movement 
expenses, mcluding those connected with rolling stock, the cost of 
hauling, and tlie cost of working the traffic The toll amounts to 
about 60 per cent of the whole charge The actual cost of service 
(prir de rcvient des tranoporfe) i$ also made up of fixed and movement 
expenses If from the co t of Service ave ehminato the quota of fixed 
charges falhng on division, to each unit of traffic, we arrive at the 
actual mcrement of cost (le prtx de icitenf de trait port) due 

to the movement of a unit of traffic, and to this we aviU apply the 
term “incremental cost of service ” The investigations of If Baum 
and other experts justify generjiHy the assumption that cost of service 
13 about the same per passenger j^e and per ton mile In discussions 
on French railways, the cost of service is usually accepted as 5^ 
centimes per ton or passenger per kilometre (0 S8d per mile) and the 
incremental cost of service as 2 centime^ per kilometre (0 32d per 
mile) The cost of service may differ greatlv on one railway and 
anoffier il?n erne Indrsn jfie average coii! of fiaufmg a ton of 

goods IS stated to be 0 I4d per mile, on another 0 Td per mile As 
between one kind of goods arid another, the differences in cost of 
of the average cost of 
use of the term has 

Obviously in regard to good%, the cost of service dimuushes as we 
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obtain fuller loaJs , when the amoant of businr«d tioiie in a certain 

commodity 

tend to di«a 

run empty 

and con'igr 

and curves 

without bre 

conditions the incremental co t of senice maj \ c re luced from 2 to 
1 ^ centimes per kilometre (from 0 32d to 0 i Id per niik), as in the 
case of coal trained from the North of Frinec to Fans. 

if ConsnUre’s propo'ition is opposed to all practital ideas of rail 
wa} economics I lie minimum rale — Icloas wlacli a rLdiictioii would 
bring no further trafllc of the kind — maj be determined hj the con 
sumption or by the production, the demand or the sn[>plj, of that 
commodity Lake the prohibitne ma\imum rate, it tlcicmls more 
upon the value of the goods than upon anything eUe If, m order to 
reach the minimuro, the incremental cost of service is biroly covered 
other goods w Inch can afford to do so must pay the fixed cliargcs, or 
the tax payer must make up the deficit 

As a matter of fact, in Trench ns m I nghsh practice, Solacroup'n 


has been left to Germany to abandon the aJ tnhiem priiitiplo of rates 
and classification in favour of the so called “ natural system " (utterlv 
condemned by Af CoKon) of basing the cliarge on the wcij^ht and 
volume of the goods A tradesman might just as well charge the 
same price per pound or per cubic mcli for every article in his shop 
Tins system ignored the question of varying responsibility , it gave 
rise to innumerable practical difhcuUics, and the endeavour to reduce 
the charges by closer loading — m full wagons, iii groups of wagons 
or m complete trams — created an intermediate service of middle' 
men called “groupers,” who pocketed any nominal saving on the 
rates 

As we have said before, instead of expecting low rates on light 
railwajs, we must be prepared very often to pay as much as double 
the ordinary rate*", and tins lias been already recognised m tlie 
schedules of the orders autlionzmg liglit radways in Lnglaud under 
the Act of 189C 

In France, when tho Departments determined to construct the 
light railways but to lease the working of them, various formula? 


The tendency of a formula based on a division of net earnings 
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"Most of the Indian Government agreements with companies working 
the nilways depend on a division of surplus profits (if any) after 
repayment of guaranteed interest, etc. 

In France and Belgium it is u<aial to adopt formul'B based on a 
divi'ion of gro's receipts. The effect of tfie«e may be to give the 
lessee too much on passengers or too little oii goo U w Inch, although 
of great importance to the public, are onl} able to bear a low rate, 
and there is no inducement to run additional trains. Th" conflicting 
mterests of the le««ee and the pubhe are aggravated, and the usefulne®.'? 
of the railway greatly impaired A few examples may be given, 
expre 'ed m Ln..li h as well as French terms — 


I et F — the working subsidy m francs per kilometre 
L = pounds <terhng per mile 

K — the gro s receipts in francs or in pounds m each ca«e , 
then — 


F - 2do0f + i R 
F - :ooof + \ n 

l lOOOf + ^ R 
F - 7o0f + i R 


L - jCHci + 4K 
L - £129 + iR 
L - £9" + iR 
L £48 + f R 


The constant) m tho«e fotmul'c oro obviously such that the eubsidj 
would be equal to the gross receipt- when the latter amounted to 
3000 francs per kilometre or £193 per mile • 

In tho«e known os the Belgian formule — 


F - 
F - 

F = 
L - 
L = 
L = 


R(ifR- 0 to2000f) 
ICOOf + 0 30 R (if R - 2000f to 50001 ) 
500f + 0 50 R (if R = 5000f +) 

R(ifR= 0 to £129) 
£97 + 0 30 R (if R = £129 to £322) 
£32 + 0 50R(if R = £322 +) 


the singular assumption seems to be made that workmg expeii e 
increase more rapidly when the gro's receipts exceed 5000 francs per 
kilometre or £322 per mile, than when they are below that amount 
Accordingly JI I\oblemairc (of the P L. M Railway) proposed the 
following — 

F - R(ifR = 0 toIOOOf) 

F= 2o0f + JRfifR = lOOOf toSOOOf) 

F = lOOOf + 4R(ifR = SOOOf toSOOOf) 

F = 2000f + 0 30 R (if E = SOOOf + ) 

L = R (if R <= 0 to £64) 

L = £16 + ^R(ifE= £64 +£193) 

L - £64 + 4 R(ifR = £193 + £322) 

L=£129 + 030R(if R = £322 +) 
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The different results ohtamed by the u c of one senes or tlie other is 
EuCiciently illustrated by a fotr figures. 


L 

Dclpan 

1 

Nal lemiiie 

F 

I 

Cclpau 

Noblcmairc s 

1 i 

/ 

J 

/ 


/ 

/ 

1,000 

1,0)1 

1,000 

6 000 1 


3 SOO 

1,500 

1 '■00 

1 3‘5 

(> 000 

4 500 

4 400 

2 500 

",2>.0 

1 . 1-5 

10 000 

5,500 

1 5 000 

4,000 

2 700 

J 000 

12 000 

C 500 

6 COO 


In some cases the Goicrnment of India liis undertaken to mam 
tain, stock, and work a railiray constructed by ft company for so 
much pe 
by way i * 

intercha ^ , , 

to make up interest at a certain rate on the actual capital e^pendi 


four terms — 

1 ss rt + iE' + ell” + eM*-, 

where R''= gross receipts from passenger^ Il“- gross receipts from 
goods, and Til** =■ the number of goods tonnes kilometres (correspond 
mg with our ton mileage), and then expands it into six terms — 

1 =a+f-R'' + cR*‘ + <rV*‘ + cM>^+/K, 

where \ = the number of pa'senger kilometres, and K tram kilo- 
metres The CO efficients ho proposes are as follows — 

F = lOOOf + 0 15R' + 0 2oU” + 0 Om + 0 OUM*^ + 0 40K, 
or, as we might write it in Lnglish equivalents — 

L - £G i + 0 ISR** + 0 25R“ + 0 04?'* + 0 0120” + 0 lOM. 

The effect of the flr«t three terms is obvious They give the lessee 
a fixed sum j>lu* a certun proportion of tlio gross receipts from 
passengers and goods The fourth and fifth terms encourage lum to 
increase his passenger mileage and goods ton mileage The sixth teim 
induces him, not merely to run the service of trams required in the 
specification, but to put on additional trains for goods or passengers 
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which have been assisted from the puhbc puree— and concurs in lus 
rejection of forzau]^ of th© a + bS, type JVf Considtre’s solution 
of tho problem receives from him a warm tribute of praise, hut he 
suggests certain modifications in tho formula He wouhl combine the 
goods and passenger receipts in one term, R Moreover, M Con 
Bidere s co efficients tend to lower the rates too much, because the 
lessee is not sufficiently interested in increased receipts, and might 
even find it pay him to carry certain traffic for nothing An addi 
tional tram m ith GO tons of goods, for example, would add to his 
subsidy (under the fifth and sixth terms) 1 13 francs, oven if the 
receipts were nil M Colson, therefore, would increase the effect of 
E, and reduce that of a, Jf, and K, thus — 

F = 30(V + 0 5R + 0 OOoM + 0 3K, 

OP expressed m English eqmvalents — 

L - £10 + 0 5R + 0 0050 + 0 3M 

M CoUon IS of opinion that, by way of security, the lessee should 
pronde part of the capital and, if tlie lessee had advanced as much 
as 10 000 francs per kilometre or XC44 per mile, the constant might 
be raised to 700 francs in one formula and £45 m the other, to give 
the lessee 4 per cent on lus sliare of the capital It will be observed 
that if the lessee now runs an additional goods tram of CO tons, the 
third and fourth terms will only give him 60 centimes for it so that 
he is obliged to keep hts rates high enough to make R a remunerative 
item, especially if new stock has to ho built for the new traffic 

* * ' ’ idere and Colson has 

Department of the 
unary* of an article 
he letters and order 

of the terras have been changed for tho purpose of comparison — 

L = £93 + 0 3E + 3dG + 

in English equivalents 


Trantport, hoi 83 1894 
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CoNTF'TT^ Railways in ea h small State — Unification of Italy and purchase 

of railways by Uovemment — Their operation by companies — The law of 1S73 — 
Secondary lines under the law of lh79— The la«s of 1S81, 1887, and 1839 — 
Remarkable detelo{ineiit of tramways— lt»UtiTe {Oiitmu of light railways and 
tramways— ^ arious (.auges — Sunor \ lamoli s report — Attitude of the great 
lines towards light railways— Palermo Corleone light railway— Steam tramways 
— Oceui>ation ol roads bj lieht lines 


SeUtion of Govemmeot to the Mam Bailways —In Geiniany, 
as will be ob^ecred m the next chapter, the first railways were built 
for the local purpo«es of the diflbrcnt States, and very miicli the 
bame thing occurred tu Italy With the unification of Italy — which 
began with the annexation of Lombardy to Sardinia in 1859, and 
was finally accomplished by the absorption of the Pontifical States m 
1871 — came the closer connection of the various railways In the 
course of a few years they svcrc bought up by the State, and in 1885, 
State management having been tried and found wanting, the avork. 
ing of the railways was leased to great companies on a system of 
division based upon the gross receipts— a system winch may induce 
the agency to cut down expenses on renewals and improvements, but 
13 not likely to make it prefer a largo trafTic at low rates to a small 
traffic at high rates Such, bnefly, is tho position of tlie mam lines, 
and more need not here lio •aid before introducing the subject of 
minor lines 

Laws Relative to the Minor Railways — Under the law of 1873 
a certam number of railways were constructed under special condi 
tions of economy and encouragement, such as their exemption from 
taxes on materials of construction, their freedom from the usual 
requirements in regard to continuous fencing, their promotion 
by provmcial or communal syndicate^, their assistance -with an 
annual subsidy of £04 per mile (1000 francs per kilometre) for 
thirty five year®, etc This, for example, was the subsidy given to 
the Torrebolvicino Schio Arsiero Imo (3 IJ' gauge) 14 miles Ion", to 
which, hou ever, no corporate bodies appear to have contnbiited * ' 


* r ports from Her Vajestj i Feprestnlaltrcs Abroad 
1891 — Itily. ho 6 


LtsM Patlwaijs, 
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Tbo Railway Classification Law of 1879 aiitbonsecl tbe State to 
construct 951 miles (1530 kilometres) of secondary line^, on condi 
tion that district syndicates furnisbed 40 per cent of tbe cost up to 
£5150 per mile (bO.OOO francs per kilometre), 30 per cent of tbe 
next £4506 per railo (70,000 per kilometre), and 10 per cent of 
anything above that amount Accordingly, the Atezro-Fo‘-sato lino 
(3 31” gauge), 83 miles long, received y^tlis as State subsidy, and 
y^ths as contributions from corporations The conditions and sub- 
sidies of the law of 1873 were extended to such lines, the adoption 
of narrow gauges was permitted, and these railways might be built 
on tbo public roads provided that a clear width of 16 4j” (5 metres) 
was left for cart traflic 

Ibe law of 1881 permitted the State to afford assistance by sub 
sidies to other lines besides those covered by the law of 1873 The 
maximum of these subsidies was raised, by the law of 1887, from 
£64 to £193 per mile (3000 francs per kilometre), and the term of 
r “ - ’ '■ '"to seventy years Such a 

> I • IJ' gauge), 24 miles long, 

' » * • . «oDtnbutcd lump sum of 

£10 000 (250,000 lire) The law of 1889 extended aid by State 
subsidies to lines promoted by private parties in their oim interests 
Development of Tramways — But in Italy, as in the 2fetherland», 
tbe development of tratmcmj$ (by which are meant railways laid on 
roads) has been much more remarkable Iban that of secondary rail 
ways Failing a special law dealing uith tramuays, their position is 
to some extent defined and recognised by various orders issued by 
the Public M orks Department and the Council of State, as well as 
by legal decisions Thus a tramuay cannot be laid on a road except 
with tho sanction of the road authorities Iljglicr authority cannot 
ovCriido lower authority which maintains part of the roads to bo 
occupied The tramiiay must not interfere with ordinary road 
trailic , as soon as carts and carnages cannot use the top of the tram 
way the hne becomes a railway The road authorities surrender no 
part m the possession of tbe roads to the tramways , if the roads, to 
suit the tramways require improvement or alteration, the road 
authonties execute this themselves The spread of tramways in Italy 
C , 1 , 1 «1 ^ 1 r. T I ^ 

t ' ( • 1 \ ' " r . 

Railway legislation does not hamper tramuajs They come under 
legislation affecting steam engmes, however, and in this ^ay tho 
Vi-nrisVtn tpiP-cWrit ^sj 'wira, 

way construction and working Thus there may not be more than 
4, 5, or 6 vehicles on a tram, maximum speed may he fixed at any 
thing between 9J and 15j miles (14 to 25 kilometres) an hour, 11 
miles (18 kilometres) being the usual maximum , at certam places the 
trams may be restricted to a foot pace, occasionally the platelayers 
• Bull de la Comm InUrt at du 0» g dta Chnnlns de Fer, 1891. 
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may have to line tho roi 1 from point to point, but a troublesome nnd 
costly requirement of till kind is Fcblom enforced In regard to the 
tariff, a mo t importrnt matter, the working agencies are allowed a 
Tery free hand, no ma\iina even, in some cases, being prescribed 

Tramways do no. em to receive large subsidies They may bo 
compelled to carry th mail-, free, but, being clas cd ns road under 
takings, they escajv' tho taxes which weigh (,o licaiily upon the rail 
Ways 

^lative Position of Tight Baifnajs and Tramnajs — It was 
anticipated by Col on that a law, which had for some jears been 
m contemplation, woul 1 be passed by tho Itaban Parliament, depriv 
ing tramways of all the alaantages luc to their decentralisation 
bnnging them, like tlif light railways, under central control, and 
placing them under almo t as stringent conditions as the normal rail 
ways In the case of tramways tho clearance between the vehicles 
and houses fronting the ►! h of the lino was to be fixed at 2 ft in 
(0 80 metre) The ?p el « as not to exceed lo iailes(24 kilometres) 
an hour hj day, an 1 11 miles (lb kilometres) by night If the man 
mom speed did not escccti fdj mdcs (20 fci/ometresj an hour, file line 
was to be exempted from payment of tho fast tram tax, and only 
liable to tlie usual 2 per < ent levied on freight carried by slow trams , 
but the other Imeswoutl be taxed like tlie normal railways The 
hve centimes stamp dut) on tickets however, was not to be exacted 
for shorter distances tlian miles (10 kilometres) Direct manage 
ment by the Departments and Communes was to be prohibited. The 
concession was to terminate at the end of forty years ns a maznaunx 
limit Maximum rates and fares would be fixed by tlie Government 
who would reserve entire control of the working 

Light railways would be dealt with under the same law Con 
cessions for the«o woul 1 1 e granted by the State, e% en when they 
were to bo laid wholly or partly upon ordinary roads, but this occupa 
tion would require tho consent of the local authorities Tlie maximum 
term of such concessions would bo seventy years, or, if three fourths 


to be marked off so as to leave a clear width of road ot at least lb ft 


the working, and prescribe the tune table 

Tho proposed law would autIion«e the Government to subsidise the 
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lines m terms of the law of 1889, and require the districts and persons 
interested to furnish similar assistance, in the form of annuities to date 
from the opening of tlio lines for traffic 

If the law passed, the classification of existing luies as tramways or 
as light railways would come under the consideration of the Govern 
ment, and concessionnaires Mere greatly alarmed at the prospect of 
their tramways being recias*^ as railuajs, and burdened Mith 
additional taxation accordingly The propo««t law would be a com 
plete reversal of the policy of decentralisation iihich had been so 
favourable to these lines , and would bring the tramways under the 
same regulations as applied to light tailwiya, which — as JI Colson 

railways — 
metre), and 
1 (0 75, 

0 95, I, 1 10, and 1 435 metre) 

According to Signor G Adamoli,* the Naples Nida Baiano received 
no contribution either from State or corporation, but is a very paying 
concern All the others (except the Turin Rivoh imp to which the 
Province of Turin contributed), received a subsidy from tlie State 
Alost received assistance from interested corporations a» well 

The tramways, constructed and worlved at the expense of the 
concessionnaires, are not obliged to furnish such returns as uould 
indicate iihat profit they make 

While unable to give figures relating to the increase m trade and 
produce due to light lines, Signor Adamoh observes — “The fact, 
however, that none of the grantees has been under the necessity of sus 
pending or giving up the undertaking, and that none of these lines 
has afforded the least reason to suppose that, owmg to absence of 
profits, it may be eventually closed, leads to the conclusion that such 
railways have yielded good results to the localities traversed, and 
those who have constructed tliem." 

Yet' ' ^ ' • > . 

railway 
gnevoL 
up by 

powerful working companies (the Adriatic and the llediterranean) 
"When those leases were made out, the great railways -were expected 
to do uonders for the uealth and prosperity of the country As 
these anticipations failed, so the great railways bei-ame suspicious of 
competition and injury everywhere On the contrary, it is argued, 
the effect of these light lines has been contributive, not (or in but feiv 
cases) competitive Yet, even those light lines w]i\ch act as branches 
and feeders are said to be treated by the main Imes in most step 
motherly fashion They are looked upon as mere imderlings, and the 
assistance afforded tliera takes such doubtful forms as through book 
* I eportifrom Her ^Ta)City a repreaentaiivta airvid « i Light liailicaya 18D4 
\ Lull delaComm Intemat d»Cong desCltwi adtlcr 1895 ’ 
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ing, a burJcn r* ' * ■_ to the jiiiblic and 

accompanied h ]os'» falla mainly 

upon the poor ion orh covered 

by tho 0 fixC'l ■ compiratu ely iin 

important on longdi tance traflic, their lo^-a easilj swallows up the 
*hort-lead share of a through rate avhicli is allotted to tho branch 
Interchange of rolling itocL and through rating as between two great 
lines, arc all very well but the pror ' ’ ’ * « » 

the small line is a lieaiy expen«e, wl 
mar«halhng, transhipment, haulage, 
branch h indefensibk 

The Palermo Corleone Pailwaj in S1C1I3 is a light line on tho 3 U" 


gauge, 42 milc^ (C8 kilometres) long, to the capital of aihich (accord 
mg to Air Adamoli's IJcport) the State contributed CO, and the cor 
porations 40 per cent Inlcre ting details of tins line arc given by 
>rrl{ J Money,* sonic of which maj be quoted — 


AVidth at formation le\tl, 11 G' 

Steel Hinge ml, 40 11 s per ^ard 
Ilcd oak skeiK-rs, ^ G by 7 m by If in 
Minimum depth of ballast under sleepers, 4 in 
liUnniiig time, 42 mile , including stops, 3 hours SO minutes — 
9J miles per liour 

Running time, 42 mi!e&, excluding stops, 3 hours 27mmute8B 
12 mdes per hour 


Aletal bed plates were laid between rail and sleeper at joints and 
throughout sharp curves, and tlieir number has since been increased, 
the plates are pierced for two spikes 
Tlie first and second class carnages (each with 1 C seats longitudinally) 
and the luggage sans weigh 3 tons empty and 7 tons full Tho four 
wheeled aragons weigh 3 tons empty, 9 tons loaded to full capacity, 
and 6 tons loadc 1 with general gocids the corresponding weights for 
bogip wagons are C, IS, and 9 tons respectively Thus, two four 
wheel wagons, with C tons dead weight, will carry 12 tons of general 


whicli IS, of course, m fax our of the latter 

It appears that the engine loads, with three axles coupled, lary from 
45 or 50 tons on a maximum gr^icnt of 3 9 per cent to 100 or 105 
tons on the level 

Tank engines are u«cd, diameter of cylinders, joi m , stroke 
18 in , axles, 3 coupled, 1 pony, rigid wheel ba«e, G ft , diameter of 
wheels, 2 lOr and 2 ft , heating surface, 495 sq ft , weight 
loaded, 24 tons G cwt , greatest axle load, G tons 4 cwt , gross load 

* “Liglitrailwa)*’ byJIrP J Money, Vm lYve JhsI C£ toI cixit 
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haoled up maximum incline of 1 in 25 50 tons, builders "Messrs 
Hawthorn Leslie &. Co 

Jlr Money gives figures also for the standard gauge main line 
Siciban llailway some of which may be arranged so far as possible, 
for comparison — 


Details 

ScUn 
Bail ways 
Ma n Lines 

Palermo 

Corleone 

Railway 

Length of 1 ne on levc 

20 I er cent 

12 per cent 

grad ent of 1 in 200 or less 

20 

14 

) IQ 06 

39 

14 

orer I in 66 

n 

60 

Length of straigl t line 

60 per cent 

per cent 

Curved line over 500 met es {ICIO feet) radius 

20 

14 

600 metres rad us r less 

30 

4“ 

Max mum grad ent 

1 in 31 6 

1 m 25 6 

Uisimum rad us of curves 

492 feet 

230 feet 


Oti the mam lines the allowance of coal was 0 27 kilogramme pot 


lulogrammes 


Locomotive kilometre 4 QO 

’ 30 00 

16 00 
CO 00 

Carnage kilometre 0 60 

Loaded wagon (2 axles) kilometre 0 70 

, (4 axles) , 1 40 

Empty wagon (*’ axles) 0 35 

, (4 axles) 0 70 


Hour shunting = 4 locomotive kdometres 

Women at a monthly salary of only 5s to Os protect the level 
crossings and signal the trains on the Paleimo-Corlcone line 

For the first four miles from Palermo the railway runs alongside 
and on a level with the highway separated only by a low stone wall 
9 to 15 inches high serving rather as a boundary and to hold the 
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ballast than to protect the road traflic “ Aithoiisli,’ sijs 'Mr Nroney, 
“ there IS considcraWe tnfTic on the highway, both in carts and foot 
passenger®, no difllciilty is experienced in working the ruhvay on 
these four mile® ” Xor is there any dilliculty on the 'Wisbech and 
T’ ’ " <->»»» jj juaijy light lines m India 

on the Italian rold^ occupied 
. , * Nloney « remark unnccessarj 

were it not for the opposite ticw licld hy many of the Pritish public 
Steam Tramways — Of “steam tramways in Italy ’ — as diatm 
guished from such light railways as ha\o just been discussing — 
Signor P AmorcUi has given us an interesting description * 

Tliere is quite a cluster of these about sucli centres as Padua, 
^lantua, I ologna Piacenza Turin, and especially Milan Altogether, 
there were about 1875 niUc» of sUam tramways in Italy m 1895, 
and most of them according to Signor Amorctti, were on the standard 
4 Sy gauge On the other hand, it is pmzhng to find m Signor 
Adamoh s list only one standard gauge tramway (the Naplcs-Puzzuoh 
Tramway), and only 2S7 miles (4CI74t kilometres) of tramways 
altogether Lvidcntly the term has been differently applied by each 
of these gentlemen , difiieulties of this 1 ind are constantly cropping 
up m the study of liglit railways 

A remarkable development of line*, origmally local and isolated, 
into a connected system with through and cumulative w oikmg, has 
taken place in many part«, especially in Lombard) In some cases 
oOotls can be earned right through by tramway, without transfer, for 
more than 100 miles On the tramways around Pisa, and on ethers, 
railway wagons are freely worked About 3C companies, operating 
13G5 miles of tramways, form the Italian Tramway Association 
Of narrow gauges adopted on tho tramways, the following were 
mentioned a few pages back, having been gathered from Signor 
Adamoh’s list — 2 54', 3 04', 3 32', and 3 7^' Only tho first and 
last of these are giien by Signor Amorctti, who also mentions a 
2 114' gauge as being used 

It is absolutely necessary that the top of the rail be flush with the 
surface of tho road , but, m many cases, the metalling betiveen tl o 

. , . . i 1 * IM ~ +1 ,o nr, ppjj 

here 

are 


v'u - ,va., - * *ted 

or rather m.irked off, from the road by spurstones at intervals, whicli 
S«v< - * "" ^ ' 

19 

by 

opi 

Mr -V I 

centre, and share it with ordinary cart traflic On bridges, between 
• ilin Froe Inst C£,yoi cur 1895, aho in The Eng neer, Mircli and 
April 1895 , ^ 

t ’An Proe Inst CE,xo\ Jxx r., Parwns oa ‘Tramways 
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parapet®, the minimum distance is 23 IH", mIiicIi gives also a c’ear 
space of IG' 5 " In streets, the line is, as a rule, laid m the middle, 
hut m narrower places the line must be laid on the side to leave a 
minimum clearance to the other ade of IG 9' 



I 






1 



Vignoles or flat footed rails are exclusively used They are spited 
directly to the sleeper on the straights, but chairs (or rather, it may 
he presumed, flat bearing plates) are inserted on curves The 3b lb 
rad has a very narrow head , the 42 Ih rad is a wider pattern Only 
where it is necessary to cross a road, and m town®, are guard rails 
used to facilitate consohdation of the road metal for the passage of 
ordinary carts Oat sleepers are used, as this wood is plentiful , 
their dunen'ions are 7 3' by 7 m by in Guard rad®, of simdat 
section to the running rail, arc used on curves of less than 105 ft 
tadius The cost of permanent way, with a 40 lb rail, was said by 
Jlr Churchward ml 885* to be about 15s per lineal jard In the 
towns, point levers are fitted lu a box flush with the ground, and 
can be actuated by the fr * — ^ ^ 

curves aro frequently very 
as heavy as 1 in 15 It is 

* l/(rt Pioc Inst t E, vol Ixxiv , Pusona on "Tramways " 
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the utility of the line, more espeaally for goods tralTic, hut the object 
seems to he to construct the line, even with such drawbacks The 
cro sing places have a loop siding on the off side, requiring an e'stra 
strip of land , the greatest length of trams is not much more than 
1^0 ft , so that 359 ft from points to points gives ample room for 
cro sing, coupling, uncoupling, or other shunting purposes Occasion* 
ally a dead end is required as well So far as possible these crossing 
stations are laid on public ground, as the tramway companies hare no 
powers to take up land compulsorily The station may consist 
simply of a signboard with the inscription “stopping place,’ except 
at termini The connections ivith priiatc sidings — leading directly 
to farms, fruit gardens, dames, mill , factories, ironworks brickworks, 
limekilns, quarrie'’, and mines — are numerous, and arc such as would 
be “ unattainable on such a general scale bj ordmary railways ” 

“ The development of this important hraoch of trafllc resources” 
— says Signor Amoretti, and the paragraph deserves teibaltm quota 
tion — ' has induced the various companies to do their utmost to 
facilitate loading and unloading processes Thu«, for instance, for the 
convejance of bricks and tiles from the extensive works at Eeivasco 
to Turin, the trucks are simple platforms, carrying tliree or four open 
cages in u liic ’ ' ^ ’ 

On arntal at 
thus conveyed 

of handling, thus aioidmg cumulative charges and attendant per 

I 

f ' t 

way station where the tanks are slung by the crane on to platform 
trucks At their destination the tanks are either emptied direct into 
a large reserioir or convejed on carls to the fields These 

arrangements are undoubtedly of great importance to agricultural 
district^, and permit of the disposal, at the cheapest possible rate, of 
sewage matter to much greater distances from the city or town than 
would otherwise bo possible by costly work or machinery ” 

The engines haio generally two axles, on exceptionally steep 
gradients three The working parts are boxed with a casing which 
hangs to within 4 in of the rail level In full w orking order, the 
engines weigh 8, 10, or, exceptionally, 20 tons The average distance 
from axle to axle is 6 3’, and the diameter of the wheels 1 11" or 
2 2J" Neither condeii'scrs nor smoke consumers are adopted Coal 


to M tons for coveted vans ” 

All the passenger carnages, and most of the goods wagons, have 
brakes, chain brakes on the former, «crew brakes on the latter Con- 
tinuous brakes are seldom adopted 
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Tram trams running at from 10 to 12 miles an hour may liave six 
veliicles attaclied to the engine A maximum speed of 11, 12, and 
even 15 miles is permitted The first class fare is about Id , and the 
second class about jd per mile At least one telegraphic connection 
IS compulsory botu een all stations and stopping places along the Ime 
Tlie rates for goods arc very Ion 

The average cost of tramway per mile my bo put roughly at 
X2G00, of which £500 is for rolling stock The gross earnings aro 
about £400, the expenses £300 (or 75 per cent), the net earnings, 
therefore, £100 per mile, and the average dividends (i e , on ordinary 
shares) about 3 per cent 

In Ins report to the International Railnay Congress of 1891,* ^1 
Colson recognises the use that has been made m Italy of the public 
roads, and be attributes the prosperity — as ho describes it — of the 
light railways in Italy to the fact that they have not been legislated 
for, and have not been assisted to a very great extent, since private 
enterprise has thus had a free field, rates and seraico have been 
adapted to actual requirements, and minimum charges and maximum 
receipts have followed the natural laws of supply and demand 

* Bull dtlaComm I lem daCong Clirmwife 1S91 — “LaL^gisla 
tloa dea Cltemiaa da lar £coDomiquas ’ 
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LIi.nT EAIL^^ A\S IN OTHER EUROPEAN COUViniES 

(GeCVAST, ArSTPIA IIlKCArT, nOLLA\D SwilJErLAM), SWEDES, 

AM> Ri«SI4.) 

Germany — Failn-ays local and owned by *ach State — National interests para 
mount in Piussia alone— Imierial conliol of other States limited— Imierial 
ehctsof ■ lary railways— Local 

railways 92 and State aid— 

Prosincia ys— Cost— Cal ital— 


GERMANY 

As, until the ConfcJcmtion was dis«ohed in 18GG, Germany con 
Slated of numerous States, practically independent m the management 
of their internal aflairs, it is not surprismq to find that the early 
development of re Iwaya had no relation to Germany as a wliole but 
Mas earned on by each Stito separately, in accordance tvitli its 'own. 

particular requirements The bmallcr States, adopting the policy of 
State ownership, “actually succeeded,” sa^s Prof Hadley,* “m 
doing M liat so many of our country towns (m America) tried to do a 
few 3 oars ago by municipal subscriptions, that is, they secured rail 
• railroad Tmttsportat an, p 201 
8J 
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road constmdion for sake of local tntered*, -vvliere mere business 
considerations m ould not have caused railroads to be built ” 

In Prussia, how ever, the growth of the national spirit was impressed 
upon the development of railways from tlie beginning In 184 J State 
aid was granted in the form of guaranteed interest, and the right of 
taking over the railways after a certain number of years was reserved. 
In 1848 the State constructed a railway from Berlin towards the 
Rus'^ian frontier, largely for military reasons Henceforward, tlie 
Stite continued to build lines on its own account, and to buy up 
rvdway stock ■\Yhen,ia 1870, Prussia welded all the Gertnau States 
(except Austria) into a solid empire, it was Bismarck’s de«ire to 
establish an Imperial State railway system This was resisted by tlie 
component States of the Ijnpirc, but, so far as Prussia itself i-j 
concerned, it presents today — as Prof Hadley says — “the typical 
example of State railroad ow nership ” Most Prussian railw ay 
servants aro members of tho civil service, and the railway system 
' ' ’ ' . ' . ^ business, 

e existence as 
Goiernment 

So far as tho railways of each of the other States aro tonconied, 
tho Imperial Goaernraent confines itself to matters of general reguh 
tion and supervision Tho former do not affect those lines which 
corn© under the edict of 1878, dealing with local railways Tina 
edict recognises standard gauges of 4 8} , 3 3| , and 2 5j (1 435, 
1, and 0 16 metre) Umits the maximum speed of traina to IbJ miles 
(80 kilometres) an hour, imposes less severe regulations m regard to 
road inspection, fencing, signalling, tram service, brake pow er, dc , 
and authorises local bodies still further to relax such rules, if neces- 
sary, with the approval of the Imperial Government Lnder the 
law of 1875, these light radwajs cither receive remuneration for the 
carriage of the Imperial mails— ■» service which the great lines have 


hnancial assistance and the application of less stringent rules of 
working, but declined to lay down more precise rules m the form of 
arigid law During the next ten or tweho years scieral secondary 
lines w ere constructed under concessions, but more (and these, as a 
rule, on the 4' SV Riwgo) by tho Stale which was al^o busily 
employed uv the aoc^uiaitvsn, ot oil tlvo vadwaya 'Jhi* same thm" 
happened m regard to secondary railways m other German States’ 
Secondary railways (A'cteiifw/inen)— it should be explained— aro lines 
on the same gauge, and laid with tho same description of permanent 
way as the main lines, but the maximum speed is hmited to (40 kilo- 
metres or) 25 miles an hour ' 

M hen, as was seldom the case m Germany, lines were laid on public 
roads, their treatment was less concerned with concessions than with 
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the simpler rejpilations then pemi«®ibl« under the local outhorities In 
Havana such tramuajs formed part o( the onlinary railway system. 
So also did tliej la Prussia, unless they lay entirely anthm the 
houndancs of one Commune, when the State did not interfere. 

Light railways {AleinMinen) in Prussia are more particularly 
defined and regulated by the law nhich came into force on 1st October 
1892, but no similar Ian has been introduced into the other States 
At that time there were in Prussia 83 light railways, C9of them being 
for pa'sengers (and of these no less than GI lay on the outskirts of 
towns), 5 for goods traffic, and 9 for mixed traffic TIio standard 

’ ’ ^ 5j- 3^ y 

■ The motive power 

, kblc on 2, horses on 

46, and mixed on other** 'Within four years — le, up to 30tli 
September 1896 — no Ic«s than 129 now light railways had been 
sanctioned under the law of 1892 Of these, 76 were m actual u»c, 
and 63 u ere in progress 

The neu law places the light railways under the control of the 
Po«t and Telegraph Department, arluch finds them extremely useful. 
Financial assistance aflorded by the State, the Provinces, and the 
Communes, m the interests of agriculture and forestry, has caused a 
rapid development of such lines The State i« empowered to lend 
XCSO.OOO for this purpose Up to the end of January J897, 
£12C,828 had been allotted and it was intended shortly to incrcaec 
the amount to £353,033, which would provide for the construction 
of about 633 miles of light railway There appears to ho a great 
variety m the form and the extent of the assistance given by the 
Provincial and Communal Authorities 

“The one point of agreement,’ saye Lord Granville, f “seems lo 


ment of tViesbadeii the preliminary works (earthworks, eIc)*aro 
carried out by the Province on thp * 1 i . • • 

themselves to repay half th 

“2 Direct financial assi 
ways ' 

“(a) Hanover, Saxony, Rhine Province, and Schleswig HoUtej'n 
grant a loan 

“In Hanover tuo thirds of the total capital can bo lent at 3 ner 
cent of interest, on condition that at least i per cent, is nut I ^ 
annnally a smLing lund, tho interest nlirays renaming tlio am? 


* Vtn Proe Insi CE, vo! «**i , iggs,— \bstract 
of Lipfit R-iilw ays in Prussia 
+ Jfp>rls/i-om Ihr Vnjealy * E pretJiHU ttsAlroadan 
ISOl 


on “The Detelojm- 


•nt 

9, 



86 


LIGHT RAIL^^A\S AT HOME AND ABROAD 


If tbo concern yields a net profit, it has to be paid in to the Province 
to raise the rate of interest or that of the sinking fund 

“Saxony lends capital to districts ond companies according to the 
advice of the Provincial Committee 

“The Rhine Province lends the nhola capital at 3 per cent interest 
and J per cent for sinking fund, on condition tliat any not profit shall 
bo employed to raise the rate of interest to 3 J per cent , and then to 
raise the sinking fund 

“Schleswig Holstein lends one fourth of the original costs exclusive 
of the acquisition of the land, avitliout interest, but on condition of a 
sinking fund being raised 

“ estphalia empo'v ers its Committee to lend capital avithout laying 
down any specified conditions 

“(i) Last Prussia pajs a certain part (not exceeding per cent ) 
of the interest paid by the contractors on the actually employed 
capital, but this is not to be paid for more than forty three year®, and 
the total amount yearly laid out by the Province for this purpose is 
not to exceed £750 

“ Saxony undertakes to pay up to 4 per cent for interest and sink 
ing fund on condition that tho Province shall rank before all other 
shareholders 

“ (e) Silesia grants assistance in the form of a free eontnhiition, to 
which no condition is attached, except that it shall bo repaid if the 
profits of tho railway are sufiicient 

“SchlesMig Holstein, besides the above mentioned loan, grants n 
free contribution up to one eighth of the original cost, on condition 
that, if the concern is sold, the contribution shall he repaid with the 
same proportionate part of the sale money 

“ Posen and M estphalia also intend to grant contributions, but hai o 
laid down no conditions 

' ^ ^ Depart 

me 

their help that 

the district authorities shall in some way be answerable for tho railway 

“3 Facilitica for the use of tho public ways 

“ Brandenburg allows free use of the public roads to light railways 
of a generally useful character baxony to all sucli undertakings 

“The Rhine Province only demands payment for the use of the 
public roads when the light railway pays a net profit of over 
G per cent, and then it demands payment of 20 per cent of this 
surplus 

“ Hast Prussia ifocs not exact payment tor tfie use of afreaefy exist- 
ing roads, and even m other cases the payment can often be evaded 
This IS the same in Postn 

“In the budget for tho Royal Domains and iorestsfor this year, 
£13,500 were set aside for tho construction of light railways and for 
subsidising the same, so far os these railways are of materiil interest 
to the domains and forest^, hut would not come into existence 
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XTitlioiit the help of the latter From Ihi? fund, up to the present 
time, five light niihvajs have been substdi:>c<l m the I’roMnces of Fast 
I’rii'sia and Pomerania *' 

With this memorandum of Lord 
seven light railways only existing 
for he has not included those nir 

treated as ordinary railways, althoagh they might fairly be classed as 
light raihvays TJiey were evidently included m tho figures given 
above for lb92 

In this list arc found gauges of 4 ft 84 in , 1 metre, 2 ft llj in , 
2 ft 7 in , 2 ft 4] in , and 1 ft 11} m Of the nairowcst gauge v\e 
have the greatest mileage, of the widest giugo the greatest number of 
lines 1 or narrower gauges tlian the standard, tlio Prussian law of 
1892 recommended the metre, the 0 75 metre (2 ft 5} in ), and 0 GO 
metre (1 ft 11} in ) * 

The list furnishes some interesting figures of cost Tho actual cost 
of the Stolp PLathsdcranitz line, 11 miles long, 4 ft 8} in gauge, 


i.uak> pm iuiiv xiiu xiiouiuei^ iaiivvayb, uu miles lung, 

1ft 11} in gauge, wcreestimatedtocost£lG3C per mile Tiioestimatod 
coat of tho Wilkovo light railways, 34J miles long, 1 ft 11} in gauge, 
was only £848 per mile 

Tho capital for tho lines given la Lord Granville’s list was provided 
by the contractor, tho province, tho di«tnct and tho parties con 
cemed, either sepantely by one, or jointly by two, three, or all four 
In mobt instances the contractor supphed tho money Hefcrnng to 
the lines already mentioned, it may be noted that tJio capital for tho 
line from Stolp to Hathsdemnilz was provided, m practically equal 
amounts, by the province, the district, and parlies concerned , that 
for tho line from Promberg to the cattle market, the Promberg light 
railways, and the 'W ilkovo light railways, by the contractor 

Peforc tlio law of 1892 was put into force, the provision of light 
lines was mainly confined to town service, and b3 per cent of them 
were for exclusively pas«cngcr traffic Since then at least three 
fourths of the new light raihiajs have been designed for town to 
town communication and mixed traffic It is anticipated that 
electricity will be largely employed as the motive power, and 
it is already (up to Sept 1895) used on So light railways 

It IS exceedingly diJliciilt to obtain nsclul iiiformatioii m regard 
to results of working According to Fngineertnrj, 2nd Nov 1894, 
tho light railways m Germany, with a mileage of about 500, mostly 

•Thu gini;o is largely used for military |sr{«ses. In'ormation regardin'; 
curves, pridieiits permanent way, aud rolling at ek is given in t/in. /Voc. ImC 
CE vol exvi 1893 04 — “ F*i>enence of tha I’lus'Hii I ailway Deitiniha 
Construction and \\ oiViiig of hamnr Gauge Kailway s.” 
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narrow Rauge, earned gross receipts of £400 a miJe, and paid from 
2 2 to 2 5 per cent on capital ontlay On the Bavarian light railways 
in 1893 the gross receipts* were £100,601, and the expenses £55,588, 
or 50 20 pet cent , on gross receipts of only about £5 per mile per 
week These Government light railways are all of standard gauge, 
4 8^", to take main Ime goods wagons, but are under separate 
management about two-thirds of the traffic ore goods, and the 
method of w orking is extremely econc ’ * ' * * -r. i /-. ^ 

Railway, as a particular instance of 
IS also given by Sir Jloney, hero, 

the line was opened m 1888, is of standard gauge, cost £2858 for 
constmction and £269 for rolling stock per mile, employs 30 men, 
or 1 23 per mile, earns total receipts of £3842 (about £3 only per mile 
per iveek), and is worked at a cost of £2636, or 68 61 per cent of 
gross earnings 


between passengers and engine, even for omtubus'^lrjins on mam 
lines the conductor might have sole charge of tho tram sell tickets at 
stopping places where no staff was kept and look after luggage, tho 
drner and stoker, wlio worked tho engine might also grease the 
carnages , v omen might be employed as gite keepers , temporary 


signals might not be considered necessary, facing points might not 
oven have point indicators, the stoker might he dispensed with on 
the engine , mixed trains would, of course, be permissible , trams, 
being ordinarily limited to 120 axles might bo pushed if they did not 
exceed 60 axles, with a man in the leading wagon, and at a speed not 
exceeding nine miles an hour, autlionsed station masters mmht not 
be required at stopping places , and the brakes on vehicles (excluding 
those on the engine and tender) might be one axle m every 12, lo) 
8, 7, 6, or 4 on inclines of 1 in 500, 300, 2(J0, 100, CO and 40 
respectively 

In some cases, ordinary Imes were actually disclasseJ to take 


t “ Expos.' de U Question dcs Lfsnes Jt faible Trsfic ’ by J Lewis — Ru?/ de 
h Comm /nCemat dii Conjnf dci CAemtisdfJ^er, 189t! ’ 
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larly to opening up new market? and ficjlilil -j l'» ». » » 

of manure and raw produce, over a const IcraVe t*<-4 cj “ 


AUSTRIA. 

At first tlic Austrian Government wasinc!ine.lioWVc'r-i. ^ 
with the cold eye of diahkc anl di^couragcafni. A* f»»’T 
however, Austria had n general railway law.euch a? wed It^* AV* 
until 1845 , and after tliat, for eight jears or ro until th* p-t ' *r 

1848, the State both built railways an 1 asswtel oihir* to 

■““.'"‘""‘"'I n;!!-,,...! 

1 or the Inckwanlrr. l . 

. Mircrcl »cc„nl,„jW ‘ 

’^lam 18CC A frw t ' i 

retkle«s enterprise and speculation foUowcil Rou«edttlut i 

the Government determined, so far as the liiniled rwirtr. i 'A 
Treasury would allow, to pursue thcnccforw ird a n^h^Y A * 
ownership and management From time to time, monover r i 
of a lighter description— officially known a? “ local 
laJinfft) since 1875— w ere built, under special laws, at the 
of the State and partly of private persons In obedience ^ 

demand, a law was pa«sed m 1880 to afford further faeiit 
developing such lines, even without the ce operation of th^ t, ■' V’ ' 
means of concessions, greater freedom in details of construct 
working, rates, service of trams and speed , permission to k” “'‘J 
lines on public roads, etc 1 or some years, under tlio 
this law, local lines were freely built, but the results wore n^'^ 
ently remunerative to private capital, and it was only afUt i ' 
of 1887 was passed that bcUvo promotion of those railwav# 


i AIOHU g iiiii. , O w vuoULdLlOn and eU 

speed?, could also be admitted to like privileges jn fact the 


the maximum limits w ere left to the conccssionnaires la the co 
sions granted to local lines might be included exemption from 
which weighed heavily upon tlio mam line?, from free carnao 
mail?, from polico charges, from Bupcrvi?ion charge?, from sta 
duties, from the stamping of pas?engers* ticket?, etc Junction 
ties were afforded to local Imcs connecting with mam lines 



90 


LIGHT EAIL^AIS AT HOME AND ABROAD 


guaranteed by the State, and the common use of mam line stations 
avas given to them, free of charge If the Provinces the Communes, 
and private persons contributed a reasonable share of the cost of sucli 
lines, the Treasury miglit furnish subsidies , or State aid might take 
tlie forms of grants of land or matenals of construction, or of 
guarantees of gross or net revenue A State mam line might work o 
local branch for less than the actual costof avorking tlie State reserv 
mg the right of running State trams over the branch by paying toll 
Letueen IbSO and 1886, under the law of ISSt), upwards of 87 
local lines were constiuctcd, covering a length of 1491 miles (3399 
kilometres) In 1887, as Me might suppose, nothing ivas done 
letueen 1888 and 1893 — under the Hm of 1887 — 45 local line", 
covering a length of 743 miles (1195 0 kilometres), Mere constructed 
The Diet of Styria led the way in 1890 by raising X833,333 
(10,000,000 florins) to be drawn upon for the construction of local 
railwaya Either the State or interested parties, or both together, must 
supply a third of the required capital (in lump sum or by subscrip- 
tion shares) and must guarantee |ths of the interest at 4 per cent on 
the capital These provincial lines would bo wirked if possible, by 
tlie administrations of the roam lines with winch tliey connect, at 
actual Morking cost, otherwise they would como under provincial 
management The application of the law is entrusted to a mixed 
Commission, representing official and commercial interests 
The Diet of Bohemia parsed a similar law m 1692 The subsenp 
tion took the form of a guarantee of intercut 

Tlie Galician Diet followed suit m 1693 but although, by this law, 
^25 000 (300,000 llonns) was, for a period of thirty years from 
1894, ' 
the vi< 
be left 

and thorough examination of each project 

A great deal of the above information has been gathered from a 
note by Herr E A ZifTec in the liuU dc la Com Ini du Cong des 
Ch de Fer, 1895 The rest of the note is mainly a culoguim of 
such narrow gauges as 2 C' (0 70 metro or 29 92 inches) 'Without 
going too much into details hero a few of his facts may bo mentioned 
‘When a line was to be constructed from Nenhas to Ncnbistritz, a 
ihstance of 11 J miles (18 kilometres), it was estimated that it would 
cost X125,000 on the normal gajge against X9o,000 on tho 2 6’ 
gauge, and the latter was accotumgly adopted In 1892 the 
imperial and Royal Railway of Bosnia (2 G" gauge), ICC miles long, 
showed expenses of £380 ogainst receipts of £o31 per mile This 
railway, with the State railtvays of Bosnia and llerzegoiina, makes 
up a sjstcm 379 miles (609 kilometre^) in length, the longest m 
burope, of 2 6' lines, the average cost of them up to 1891 was 
X70C5 per mile , the cost of them would have been £12,062 per mile 
if they had };een laid to normal giuge, and they pay interest at 
about 3 percent 
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In Vuetna llungnrv,* tlio enconranemcnt pi\en to railways 
lias taLen tlic forra of rplie\inij them from the Iinvj (hies clnrgoil 
on orJimrj railways nnl of alionhng tlam “j’ccial commercial and 
leclinical facilities while the IVoMnccs liaat hacked tlio pohc} of tlio 
Central Government with actual financial a<s».ance 


EUNGA'RY 


The con«tn5clion of local raiKvays in Iluiigarj Ijegin ns long ngo ns 
I60O, anl a distinction "as made Letwccii tmeondary lines on tho 
normal gauge and tertiary lines on the narrow gau^c 

Tlie public roads wire cither in uflicient or >n bad repair, and the 
development of agncnlture nnd fore«trj much more marked than 
that of manufacture*, increa«eJ the demand made bj local aiitliontiLS 
and prnato persons for local railway legislation Under such con 
tumed pressure the la"8 of 18S0 nnd 18&S were p3«sod 
Annie an ordinary rail" ay requires n special law , concessions for n 
louil line maj 1 e granted m an ordinance by the Hungarian Jlinistcr 
of Commerce for a period of oO year*, and rescrsing the right of pre- 
emption 

If the lino passes tlirottgU ‘'tale properly the State s\ill contribute 
to the cost of construction Tlic Mini'lcrof Commerce may subsidise 
the line (in return for carrjing the mails) but the subsidy, capitalised 
at 5 per cent , shall not exceed 10 per cent of the actual cost of con 
strueting the railway I or subsidies up to the 10 per cent limit the 
State Budget may annually be debited with £25 000 Tlio Hungarian 
State EailwajB will carry construction mitcnals at actual cost of 
pocket expenses, wdl supply engines, etc, from thevr locomoUvo 
work^hops at long credit , anil furnish rolling stock at moderate rent 
to those local railwajs that they a\ork , and are bound to take over 
(as al 0 are State guaranteed private lines) the working of local rail- 
ways which connect with them, on tlio conlition that they receive 
compensation, if actual expenses arc not covered Jforcover tliQ 
Aliiiister may demand that the working of a local railw ay bo handed 
over to a State or State guaranteed railway 

The Alniister of Commerce may refuse concessions to local lines if 
tho'o who beneht by them do not contribute 25 per cent of the 
required capital The municipal and district authorities may also 
contribute and levy special taxes for the purpose TUa aatuxl c,aw 
structiou capital is fixed by tho act of concession, the amount and 
the method and conditions of subscription, of the normal capital, the 
kinds of stock to be issued, the dmdend-*, and fixed interest’ are 
define I by the Alinister of Commerce Tlio maximum rates are laid 
down m the act of concession, and reductions may bo called for if tho 


• £ull (le la ComTn. Tnlernat du Congrls dta Chemi is 
L gvsUtion i\cs Ckemi s de Fer ficonomiques” 


(Is Fer, 1891,— "La 
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ret profit is aS much as 7 per cent per annum three years running, 
but within the maxima the concessionnaires have a free hand 

In regard to brake power, it will be interesting to quote the table* 
recommended by the “ Union des Chemms de Fer Allemands,' and 
apparently adopted in Austria Hungary — 


On Gradients of — 

Second CIsss Lines 

Local 

Lines 

Brake Power 

Per cent of Gross Tram V> eight for eeds 
in Miles {wr Hour of— 

j er 1000 

1 in 

15 

18 

21 

24 

Up to 18 

0 

CO 

0 

6 

6 


C 

25 

400 

6 

6 

7 


9 

5 

200 

8 

7 

9 

12 

12 

?5 

133} 

S 

10 

32 

15 

15 

10 

100 

10 

13 

15 

IS 

18 

12 6 

80 

13 

15 

18 

21 

21 

15 

60} 

15 

18 

21 

24 

24 

17 5 

m 

18 

21 

24 

27 

27 

20 

50 

23 

23 

27 

31 

31 

2'’ 5 

44} 

22 

20 

30 

34 

34 

25 

40 

25 

29 

33 

37 

37 

30 

33} 

SO 

31 

38 

43 

43 

35 

28} 

34 

39 

41 

49 

49 

40 

*’5 

39 

45 

SO 

SO 

60 


Telegraph need not be provided if there are no crossing places and 
no night- running Three mixed trains a m eck at fired times arc the 
moderate demand m the matter of train service. For thirty jears 
(unless after ten years’ Moiking they are paying as much as 0 per 
cent ) local lines may bo exempted from stamp duties and other 
taxes , nor do they have to paj for pobce Among other burdens, 
they are (during the first ten years) relieved of the heavy transport 
* Hull rf«/oCj?nrrt Interjial ^uO»3ri9de9Ch deFcT,\o\ viu, 1892 
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taie», wjjicli araount to a^ ranch as 18 per cent on pa'sengor*, 7 {v“r 
cent on cxprc's goods, and 5 per cent, on slow goods 
At junction or joint 6t'ition% the service of the local line is p'’r 
formed hy the mam lino sometimes at cost price, hut graluit Jiidj as a 
rule All that u demanded of the connecting local line is the proM* 
Sion at its own co t of anj necessary new installations Handling 
expen>es are paid hj the Ime that incurs them 

Fencing and level crossing gales are onij provided if specially 
required Although the tclegriph is not ohlcgatory, it is soractimfs 
adopted as a matter of convenient working, tho telephone is more 
frequent, the road bell signal w diufKiiseil witli Point indicators 
and disc signals are confine<l to jiin tions and cro«.>ing station*, as a 
rule, hut eicctric-hcll control of |>omts, or interlocking of points and 
signals maj be exceptionally tcqiiircd in tho specification , outsulo 
points have to be padlocked In mixed trams tlic passengers are, so 
far as possible, placed in the rear half of the train, at anyrato not 
immediately behind tho locomotive but a buiTer vehicle is only con» 
sidored necewaiy under certain conditionsof speed and composition of 
trams Special facilities are adopted for tho sale of tickets 
The average mileage of local lines (I tetnalbaJinen) open m 1888 

1144 (1831 kilometres), and m 1893, 2333 (3733 kilometres), 
the gross receipts were X245 per mile (1839 florins per kilometre) m 
1868, and £284 per mile (2131 flonns per kilometre) in 1893 
Official statistics show a total mileage of 2329 (3722 kilometres) m 
1892, of which little more than *> percent was on a narrow gauge 2 ft 
C in (0 7G metre) In tins are included sixty local lines, whicli, 
witli five others under construction, represent capital of £10,C9C 430 
(128,357,161 florins) 
subscription is 13 3, of 
12 4 — total percentage 

The remainder, £7,138,777, represents the satisfactory share taken by 
private enterprise 

“’*’2 ft Gin gauge 
. bo remembered 

nerally furnished 

the rolling stock 

’ 1 lines 

ted as 
State 

j he ex 

pease of tho State railway, (c) as propnetors, or m moat cases (d) 
under working aj,rQementa 

Tho rolling stock belonging to tbe local lines consisted of IQS 
engines (0 040 per mile), 236 carnages (0 101 per mde), and 17X4 
goods wagons (0 73 per mile) 

The gross receipts averaged £302 per milo , the working expenses 
£1G5 per mile or 54 7 per cent of the receipts. But the receipts 
varied between such wide extremes as £80G per mile on one ling 



94 


LIGHT RAILWAYS AT HOME AND ABROAD. 


and £17 on anotlier , and the percentage of expenses to receipts may 
he as httic as 36 1 or large os S9 5 

The average interest on capital was 3 31 Tins 'eems aery sati 
factory, but it “ is due partly to the evJiei^niJy high and 

fjoodi rates charyd, and partly to the working agreements entered 
into With the State railnay- According to the«e agreements the 
State receives a fixed sum per paesenger mile and per ton mile of 
goods Hence in every case some profit cannot fail to accrue unless 
the private companies spend sums aboic and bejond working ex 
penses properly so called 

“In spite of the suKidy provided by tlie Hungarian State railways 
by means of working agreements, and amounting to the sum of 
£25,000 (300,000 florins) at least, still the net proceeds of the local 
railways are insufficient to meet the interest on preference shares, and 
the ordinary shares bear, as a rule, no interest " * Of course, one of 
M Ziffer s remedies for 
is an open question s 
working of the lines, — 
by regulations and lac 


Mileage in 1892, 

Gauge — 

Ordinary, 
l»arrow, 

" The capital necessary for the construction of secondary railwiys 
has, as a rule, been obtained by private enterprise, to which, however, 
the State, the municipalities, the pan he®, and others hai o contri 
Luted, either in fixed amounts, in subs dies, or by offering some 
guarantee according to their interest in the railway to be constructed 
fauch contributions haie been made la exchange for ordinary shares, 
or, h fonds penlu’ 

“ The State al o remunerates such railways for carrying the mails, 
cither by yearly paymenU of certain amount in proportion to the 
services actually rendered, or by arranging an annual average sum 
payable for a certain senes of year* 

“ Tlie e annual payments are usual’y capitalised and discounted by 
a bank 

“There are al o instances of mumcipalitics guaranteeing the yearly 

• Cull de la CVniw InUnal du Conjrts det Ch-mim de Fer, I'Dl, — “ Local 
Lines in IIuDwy, ’ ty M Zilftr 

f F jy)Tt$/nm Her ila}(stj t Fe^rentaUx's Abroad ca Light Failicay! 


3722 kilom 
1 435 metres 

0 rc „ 
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payment of interest anl the quota of amortisation of the dchentiircs 
Issued by such railways 

“The companies formctl for the construction of such rnilwajs 
u ually Is ue ordinary shares, which must represent at least 35 per 
cent of the actual building capital The hiHnce i» then rcprcecnUd 
by preference diarcs or preference liondt (ilclicntnres) 

‘ The total of the contnbutions to tho actual hiulJing capital of such 
radways reprc«cnted, at the end of 1*'92 33 2 per cent of that capital, 
out of which the State contribute 1 13 3 per cent , iiiclu ling 5 G per 
cent for carrjing tho mails (capitaliawl) 7 5 per c’lit bein^ contri 
buted i)j the muiiicipahlies, and 12 4 per cent by tho parislies and 
from other source's. 

* 0 State 

nted at 
w Inch 
Hint of 

11,772,190 florins (about £1231015) whereas tho balance of 
3,39 j, 490 florins (about X199 G2>) was gucii i fon h p^’nlu* 

“The contributions of the mumcipahlics amounted at tho end of 
1892 to 9,588,442 florins (about £799,030) of which about 25 per 
cent were given a fondi p‘>rdu$, and the balance m c'ccliaiigo for 
ordinary shares 

“The secondary rulways are managed cither independently by tlio 
companies themselves, or by tho Siite railways on tho basis of 
contracts 

“Such ra Iways cannot he looked upon as paying undertakings for 
the present, especially for tho holders of ordinary shares 

“It must, however be considered that the ordinary shares arc for tl o 
greatest part held by tho contributors who hav e greatest economical 
interest in the construction of the lines, owing to tho facilities of com 
raunication tliereby obtained, and lo tho consequent increase m tho 
value of their estates 

“As to the State contributions, they are counterbalanced by tho 
increase of the traflic of tbcir own lines as w ell as by tho general 
economical development to bo expected in the districts througli which 
the secondary lines pass 

‘ In fact, out of the sixty secondary railwayi, only eight have paid 
dividends on their ordinary shares np to the year 1892 
“ The income of the secondary railu-ay s w as — 



1891 

1892 


Percent 

Per cent. 

In proportion to the actual capital 

3 12 

3 45 

In proportion to tho nominal capital 



(excluding the ordinary shares) 

4 30 

4 Cl 
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“The porcontnf^o of the ilcflcit, >Mt]iout roclvomng tlio onliinry 
nil \ uiil} liking into conxi Icmtion tlio eiims n ]iiirL<I to jii).i.t 
tliu nitcrcst, mill tho quoli of amortmtion iii 1892, miis II 09 I'l-r 
cent 

“llio rtceiiits m 1892 wero — 

ICrnirer 

rcrpiwngcr, . . , 1 70 |ior kilom 

(About ,'nil ) 

OoQils I’cr Ion . , 1G2perkilom 

(About -I'gll ) 

“ "W lictlicr, mill to wlut ibgrcc, the siconiliri nil«n}s li i\o sliinu 
liteil llio prolintioii mil mlo of Jury proliict'*, fruit, mnl 

Nig liblci mill {iroliicts of ollinr Minll imliKtrics iii tlio ilistneti 
tliroiigli which tlaj jh'-% ciniiol be u^ccrl lined " 


HOLLAND. 

In Ilollinl, locil riilwajn* do not nocp««ntili mom— ns m rnnen 
or Ihlgnuu — lho«o whah nro to n greit rxtiiit junl for out of Ihii 
locil tr i«iiric' mnlwhoMJNir) oxaltnco di ) hiuN Ujnn the I’roMiicnl 
mil Comimind Council llic c^miiIiiI diHiruicu belwun locil nn 1 
iiorni'il rulw h cm of sp cinl fncilitio*, nml tlio relief of tlio fornnr 
from tho rigutition>) fir construction nnd working ini|io.<il on tlio 
litter Iij llio liw of l'<»5 lliis relief, nlfonli I 1} Ihohw of 187‘<, 
w IS pirtiil in the cist of tho o locnl riilwijs uikju winch the nxli 
loi 1 Wits hiinli I to 9 '<1 tons (10 000 kilogrimnics) nnd llio spec 1 of 
trims to I'lj miles (*10 I domctri s) nn hour, it was compkli, when 
tho pp I di 1 not ixcud 9| mdes (15 kilonictns) nn hour Thesn 
iiitximum ppecds wore rn»etl, m l^89, to 25 mid IJ niilis (10 miil 20 
kilonutros) nn hour ris|iccti\tl} 

Tho fiiciUtus inchilo tlnir release from requirements iisuallj cille 1 
for in connection with ndjoiniu}; | roporties, fcnciiic, details of work- 
111 .: mail poriic' , other cominimiotions, etc Tho application of tho 
tirm “ locil" to such lines »s fo indciHjmlciit of mij relitions with 
hell milhonlies, so punlj mio of frccslom from slringint obligations, 
tint Ibc great cotupanus liaxo been nWo to place siteral of tlicir 
lines nn Ur the easier operation of tho law of 187*^, nnd to have them 
cli« el ns locil riilwnj s 

\\ I iiiaj ditido tliem into light ndwa^s nnd tramwnjs Tlio 
former do, tbe litter do not (evin when of tho sinic g-ingi), make 
direct junction with llic mam lin«s. 

Tho construction of light nilwi)*, whicli nro not numerous, was 
coneo led bj rojnl dieno to pnanto cotnpanns, Imt llieir working has 
boon leased ly tho latter to mam lino companies, ci;, tho Ihitcli 

k,t»I»tien lie* ChcmlnsiUFrr fcinondpiM ' |>ar M Colson,— tit 
hCjmm JnUnnl i/uCosy i/c» CAnmas iff irr, !■> >1 



LIGHT lAILWWS IN HOLLAND 


97 


Kailway Company, upon terms which differ considerably in one caso 
and another The»e lines have heen constructed almost universallv 
anthout financid assistance from the State and always avithout a 
guarantee of interest The districts traversed have advanced in 
gome in«tance« as little as one tenth of the capital but the shares of 
the companies have often been snbscnbed by the Communes and the 
particular persons interested 

These light railways arc all laid to standard gauge but with a rail 
weighing not more than 51 6 to 60 5 lbs per yard (25 G to 30 kilo- 
grammes per metre) TJie open lino is of course single The 
formation la narrower, the gradients and curves are sharper, and the 
station and signalling arrangements arc simpler than on tlie normal 
railways Fencing is only requited in exceptional places, such as 
station yards In 1894 there were* about 160 miles (25S kilometres) 
of light railways in Holland 

They mal e junction with the mam lines of railway, and can carry 
theur 10 ton wagons without sphttmg the load The great railway 
’ ’ ’ *endet 

Local 

Hallway Company form the most important network ITiey make 
up a total mileage of about 82 (131 88 kilometres) and cost, not m 
eluding rolling stock about £3461 per mile The oilicial report 
tian mittcd by our reprc«ciitatiTe at The Hague, Bland, gives the 
followmg information — 

‘ The construction of this net which is 131 88 kilometres long, 
cost 3,013 080 fionns (£251,000), or, including the advances made 
by the company working it up to the Olst December 1893 3 405 768 
flonns (£283 813), which is about 25 600 florins (£2150) per kilo 
metre 

‘ The cost of the rolling stock is not included m the above amount 

‘ The company s capital (shares) amounts to 1,900,000 flonns 
(£158 333) and was most of it supplied by the Communes and by 
private individuals in the district The advance, free of interest, of 
the Province of Overysscl amounted to 271o flonns (£226, 5s ) per 
kdometre or to 67,194 flonns (£5599) altogether, that of the Pro 
vmce of Geldeibnd 10 percent of the cost of construction of the 
line Ruurlo Doctinchem, not exceeding 215,600 flonns (£17,98 J) 


and the manufactories in Eastern Ovenjssel These lines have al o a 
very perceptible influence on the industries in East Gelderlaud ’ ^ 

* 1 'p’Hi fro I Utr V tc«/y « repTfunlaUtti Alroad cw L ghl Pa 
IS94 
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“Tlic percentage of tlio deRvit, reckoning the ordinary 

shares, and only taking into constileration the sums required to meet 
the interest, and the quota of amortisation m 1892, was 11 09 per 
cent 

“The receipts m 1892 were. — 

ICreiuer. 

Per passenger, . . , . 1 70 per kilom 

(About i^gd ) 

Goods, per ton, . . , 3 02 per kilom 

(About -/lyd ) 

“ "tVliether, and to what degree, the secondary railw ays ha\ e stimn- 
latcd the production and sale of dairy products, eggs, fruit, anil 
vOj^etables and products of other small industries in the districts 
through which they pass, cannot be ascertained ” 


HOLLAND. 

In Holland, local railways* do not necessarily mean— as in France 
or Belgium— those \ihicli are to i great extent paid for out of tha 
local treasuries, and u hose sery existence depends upon the Provmcnl 
and Communal Councils The essential diirercnco betw eon local and 
normal railways is oneof special facilities, and the relief of the former 
from the regulations for construction and working imposed on the 
latter by the law of 1875 This relief, afforded by the law of 1878, 
was partial in the case of those local railways upon which the axle 
load was limited to 9 84 tons (10,000 kilogrammes), and the speed of 
trains to 18^ miles (30 kilometres) an liour, it was complete, when 
the speed did not exceed 9J miles (15 kilometres) an hour These 
maximum speeds were raised, m 1889, to 25 and 12 miles (40 and 20 
kilometres) an hour respectively 

The facilities include their release from requirements usually called 
for m connection with adjoining properties, fencing, details of work- 
ing, mail service, other communications, etc The application of the 
term “ local ” to such lines is so independent of any relations with 
' ’ <• » 1 f . obhgation'’, 

’ral of their 

, ‘0 have them 

clashed as local railways 

■\Ve may divide them into light railways and tramways Tlie 
former do, the latter do not (evcin when of the same gauge), make 
direct junction ivith the main lines 

The construction of light railways, which are not numerous, was 
conceded by royal decree to private companies, but tbeir working has 
been leased by the latter to mam hoe companies, eg, the Dutcli 

*“ La legislation des Chemias deFer tconoiiiiques ” par 31 Colson,— de 
laC-jmm InUmat d\iCong dtsChmmtdeFtr, 1391 
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Railway Company, upon terms which differ considerably in one case 
and another These lines haae been constructed almost universally 
■without financial assistance from the State, and aluays without a 
guarantee of interest The districts traversed have advanced, in 
'ome instance* a-, little as one tenth of the capital hut the shares of 
the companiC' hare often been soh^cnbed by the Communes and the 
particular persons interested 

These light railways are all laid to standard gauge, but with a rail 
weighing not more than 51 6 to GO 5 lbs per yard (25 G to 30 kilo- 
grammes per metre) The open line of course, single The 
formation is narrower, the gradients and curves are sharper, and the 
station and signalling arrangements are simpler than on the normal 
railways Fencing is only required in cvceptional places, such as 
station yards In 1894 there were* about 160 miles (238 kilometres) 
of liglit railways in Holland 

They make junction u ith the mam lines of railway, and can carry 
their 10 ton wagons without sphtting the load The great railway 
companies working the light lines employ upon them special tender 
locomotn e•^, and «pecial carnages for tno classes of passengers 

The light railways constructed by the Gelderland Ovcrijssel Local 
Railway Company form the most important network Iliey make 
up a total mileage of about 82 (131 88 kilometres), and cost, not m 
eluding rolling stock, about ^3461 per mile The olBcial report 
transmitted bj our representative at The Hague, Mr Bland, gives the 
following information — 

"The construction of this net, which is 13188 kilometres long, 

le advances made 
1893, 3,405,768 
£2150) per kilo 

metre 

" The co«t of the rolling stock is not included in the above amount 

"The company’s capital (shares) amounts to 1,900,000 flonns 
(£158,333), and was most of it supplied by the Communes and by 
private individuals in the district The advance, free of interest, of 
the Province of Overijssel amounted to 2716 ilorms (£226, 6s) per 
kilometre, or to 67,194 fioruis (£5599) altogether, that of the Pro 
■Vince of Gelderland 10 per cent of the cost of construction of the 
line Ruurlo Doctincliem, not cxceediug 215,600 flonns (£17,983) 

"A considerable quantity of mercliandise, as well as a large number 
of passenger®, arc carried by the local railways 

"A great quantity of coal is carried on the Gelderland Orenjssel 
line, as well ns raw and manufactured material®, between Rotterdam 
and the manufactories in Eastern OTenj®sel These hues have also a 
very perceptible influence on the iiuln®tries m East Gelderland " 


from Ifer .V VfsTyV represeitlaltw Alroad on Light Pailtcaya, 
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Hie traffic on tins network of lykt railways is •> growing one, and 
in 1893 tlie receipts were — 

Tor passengers, . . SS.liS florins = £7345 

Tor merchandise, J 90,237 florins =£15,853 

Not only did the Pronnees mako ad ranees, to the amount of about 
10 per cent of the cost of construction, and the Communes interested 
also Assist, either with subsidies or by taking shares, but the great 
railway companies treated tho light lines most generoudy, and the 
relations which csist between them appear to be ino->t '^tisfactory. 
The mam line has undertaken extensions and enlargements at its own 
cost, under certain conditions If it works the light railway, the 
mam line generally lets it use its stations and approaches free of 
charge , if the light railway is self working, a small charge per 
tram mile, subject to a minimum, is made for the u«e of them , joint 
station woiking expenses are dindcd in proportion to traffic 

The terms on winch tho Dutch Railway Company works eight 
contributive light railways, take the form cither of a lease or of a 
partnership 

In tho hrst case, according to dc Bickers report* on “Contri 
butive Traffic,” the mam line pays the light railwaj either a rent 
representing <o much interest on the capital expenses, or the sum 
necessary to provide interest and sinking fund on tbo loan, or a per 
centage of the receipts after deducting the working expenses, which 
are on a fixed mileage basis In the second case, the two companies 
share the net profits m proportion to their share of the capital In 
both cases the working company is responsible for any deficit 
As far as po siblc says M de Backer, and always on the hnea 
worked by tlio Dutch railway, tlicre are through pas'^enger tickets 
Through consigament of goods, generally without transhipment, is 
al«o pronded for The contract for hire of avagons stipulates that 
they be loaded ivithin six hour®, but tbcir occupation betw een 8pm 
and 6 a m 18 not paid for Tlio mam lines employ special tender 
locomotives, and carnages for tavo clas'es on the light railways 

The Dutch light railways sliow how much can be done, Ie«s 
by direct pecuniary assistance, than by generous treatment and 
facilities tendered to such undertakmgs by the State and the great 
railway companies 

The true light railways of Holland, however, m M Colsons 
opinion, are those* laid on roads — "tramw ays *’-»• which, bejond a 
restriction of speed to twelve miles (20 kilometres) an hour, enjoy 
otherwise the most absolute freedom Under the law of 1880, these 
tramways are brought under the same regulations as ordinary road 
traffic, as determined by the proviucial authorities, with the single 
exception that the locomotiwes are subject to the usual rules affecting 
steam engines They therefore, no special concessions , but 

• Ball tie la Comm lattmat dn Gmj Chem de Fer, 1S95 
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while the} share tlie freedom of ordinary road traffic, the\ liavo to 
suhmit to the same tolls, which are %ery numerous on the Dutch 
road'! These tolls are levied on each vehicle, and, as a natural conso 

Province, the Com- 
w hoever may be the 

propnetors of each road — have absolute power of permission or veto 
to Uae the road for tramway purpose^ The regulation of these tram 
nays vanes with different local authorities, hut the litter treat them 
as liberally as possible, knowing that they are beneficial to the 
country Instances of obstructions on the part of road owners are 
extremely rare 

Some of the tramways are the property of the great railways, a few 
belong to the tramway companies of the large towns, but most of 
them were constructed by separate companies , of the last, a few are 
w orked by the great railways or tramway compames, but most of the 
companies work their own lines 


miles (783 kilometres), vir — 

26 miles of 2 5^* (0 75 metre) gauge 
49 3 3^(100 ) . 

II 3 6 (1 067 « ) . 

163 .. 4' 81' (1436 . ) . 

“Tlie tramways of the private companies do not "—according to 

Jfr DIand’s report — “admit of direct junction with the mam lines, 
even when their rails are the normal width apart Tlie construction 
of the tramways does not permit the passing over of the luggage 
wagons of the railway companies, nor can the rolling stock of the 
tramway companies he taken on m the trams of the railway com 
panies 

“The merchandise and luggage must be unloaded and reloaded at 
the junction 

“Tender locomotives of 8} to 13 tons ate employed on the steam 
tramways. On a few lines locomotives are employed up to 16 tons 

“The construction of the tmaways under the second division* 
was assisted by the Provinces and Communes, m many cases m the 
form of payments^ annually for a certain number of years Dp to 
this time the State has given a subvention in one case only. . , 

“ The traffic on the tramways of this class, from the nature of the 
subject, vanes very much On most of them the passenger traffic 13 
the pnncipal thing, and the conveyauce of merchandise of small 
account 

“This last IS mostly confined to parcels, and 13 chiefly of locil 
character 

* It , tr»mw»ys proper, not town tramwajs. 
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" Jlilk, green vegetables, etc , ate conveyed to adjacent dairy pro 
duco manufactories and towns, but, except m a feiv cases, this con- 
veyance IS inconsiderable, being restricted to small quantities m 
conseqnence of the numerous navigable canals 

“ Cattle are seldom conveyed, as they arc generally drii en to the 
railway stations and there put into the trucks. On many tramnays, 
also, there is but little conveyance of wood, building materials, coal, 
and such like bulky goods On some lines in direct junction with 
the railways, and on others situated in industrial districts, or where 
the cultivation of beet root is earned on, a very considerable amount 
of merchandise, liowever is conveyed ” 

Sometimes a Commune will giae a small annual subsidy for ten 
years to a tram^vay, m other cases a Commune will contribute a small 
lump sum towards construction , similar subsidies from tlie State or a 
Province are extremely r ire , and in all cases private subscribers con 
tribute tbe great bulk, or all, of the capital 

As in Italj, so in Holland, light railways laid on public roads have 
been the most prominent development, and tlieir comparative success 
is attributed by M Colson* to their being untrammelled by legisla 
tion, and fairly free to settle tbcir own rates and arrange their on n 
tram service, so that ttie charges are as Ion and the revenue is as 
largo as the application of ordinary business principles can make 
them 


SWITZERLAND 

JIoTO than twenty years ago there was a movement to introduce 
it died out '1 here have been 
years, mostly in the direction 
^ tourist'- Their development 

seems to depend upon tbe encouragement given by the Cantonal 
Authorities to private companies applying for a concession 

Thus, in the Canton of Geneva, concessions were granted by the 
Government to certain citizens for nine narrow gauge lines, radiating 
from Genes a An account of these was given by JI A. Mallet in 
the Transactions of the Society des Ingenieuis Ciiils of France t 
The area of the Canton is 93 square miles , its population is 
107,000, of which the city of Geneva itself claims 70,000 Of 
ordinary railways there are 19 4 miles, of tramways 9 7 miles, and of 
these narrow gauge lines 43 3 miles The Soattu Geneioi e de 
Chemins de Fer a 
So far as the gi 
laid on the side of 

maintained by the Canton The track is not marked off from the 
rest of the road in any way, the streets of the city are narrow and 

* Biill delciComm In^'mat ditCong detChent t?« JVr, 1S9I, — “LsLtgisla 
tion des Cheniins de Fer hconoraiqnei ’ 

+ Theridicay Morld, March 1895 
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crowded , the onlj winiing® appear to be the ■sound of tlie driver’s 
horn, and the notice “ Look out for the tram ’ painted in large letters 
on signboards at crossing and other special places , whde the average 
speed Is from six to nine miW an hour ^ et accidents are few or none 

ard are 
, except 

. system 

are adopted 

Tliere are as many as 22 six orlieels coupled locomotives, avorkablo 
from cither end, roofed over and boxed in below to hide and protect 
the aiorkmg part's Coke fuel is used in the city and briquettes out 
side hxhaiist steam is not condensed but escapes noisele^^sly, and 
there is no trouble on this ground The engines weigli 13J tons 
when empty, and IGJ tons m full working order, the axle load 
13 5 4 ton The maximum speed is 16 miles. Fuel is expensive, 
about 253 per ton 

’ ’ platforms, transaerse seats, and a 

) end, leaaing «cats for two on one 
y contain accommodation for 24 
pa&.engers inside, and — this is quite a continental feature — for 12 on 
the platforms ‘The cars are healed by pipes through which the 
exhaust steam passes 

The train crew (as many as three or four veliicles draun by o' 
locomotive may be seen in the streets of the city) consists of o driver 
and a stoker on the engine, aud one or two conductors to sell and 
collect tickets on the tram Tlic stoker has to walk in front of the 
train, in going round sharp curves Return tickets only are sold at 
the termmi, at shops, cafes, etc The fares are as much as Ijd to Hd 
per mile, except in certain cases where reductions are made llie 
number of employes is not more than 3 per mile 

These light railways cost (including i/7G8 for rolling stock) £5700 
per mile, but extensions have been made at a cost of only about ^£2000 
pvr mile The receipts average £435 per mile per annum , the work 
mg expenses £340, about 77J per cent of the receipts, and the 
net revenue £95, giving a return of neatly 2 per cent on capital 

Only one instance can be quoted of assistance to light railway s from 
the mam lines Tlie Jura Simplon Railway Company* took shares m 
the company formed to build the Trasellar ferannes line, and gave it 
junction facilities at Terannes 

SWEDEN 

Every year a certain amount of money is allotted by the Swedish 
Diett for the purpose of making advances — not to exceed half of the 

* ” Contributive Traffic ’by 51 deBieVer, CtmyrtM £ull lin <>/ (fie J (erna 
Uonal I axliHiy Congrtss IS'IS 

+ “ContributiveTraflic," Cotjrta EulUlit tfthe Ii/ernaho lat Taihray Con 
<?res«, 1*9' 
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onginal construction capital — to companies formerl to construct light 
railways The Government also grants free use of land and ballast 
quarnes on State domains 

The Swedish State Railways (who furnish tins information) aho 
permit the light railways to use tlieir station junctions, cither gratis 
or at a small rental The light lines build their own sidings, etc, 
and pay rent to the State Railways for any shunting and handling 
done for them hy the latter State Railuays’ goods rates apply to the 
light lines, and there is a connecting service for goods between 
the mam and feeder railways The Swedish State Itailways* have 
no light railways of tlieir own The latter all belong to private com 
panics, are geiierallj on the narrow gauge, are simplj constructed and 
worked, and occupy their own land Many private railways have 
been constructed with 35 lb rail-, and for a maximum speed of twelve 
miles an hour at a cost of only X2000 a mile t 

So long ago as 1868 Mi C ~ 

returns very much m favour « 

The State railways were on 
CG lbs per yard, the Ko 

gauge, vath a 34 lb rails The comparative figures J are here 
quoted — 


1 Loping 

Uttersbergs 

Government 

Roilwajs 

Cost ] er miU, 

1920 

i 

7300 

Gross iDcome j er mile 

21C 

513 

Exj cnaes per mile, 

128 

352 


jcrcent 

jcrcent 

Eai^nses per cent of gro s income. 

59 8 

68 6 

Net proceeds 1 er cent of gross income. 

40 2 

31 4 

,, „ COStofcODstniCtlOli, 

4 5 

2 217 


Gt vATCiw tliftee. wecft, aw. 18/11, ahnnA m'/ia, 

varying in gauge from 1 llj* to 4 O* (0 6 to 1 21T metre) 


’ Cuitffress Diilletiix 
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BTJSSIA 

Ruv«i 3 13 sucli an enormous country that the deiclopmcnt of lier 
mam line railwajs mu<t for man} years demand nearly the ivhole of 
her attention Tlie great communications in Central Asia Sibeiii, 
anl towanls the Corea have been made mainly for military and 
political puriK) c. ■\\ hilc the State has supplied a great deal of the 
capital required to huild the raihraj* and has full control o\er them, 
it has very little actual ownership* to show for it 

Occupied as Russia lias been, howeaer with her principal lines of 
railway, a lawt was passed in 1887 to establish feeder and Lght 
railnajsona proper basis Tlio Ian deals snth CItemins de fer de 
fsfond ordre donnanl oc«s oux toics magt-fl/alcs the latter being the 
mam lines 

All these mmor line', public or priaatc, if worked by mechanical 
motors or connected with the mam hnes come under the control of 
the ■^Iu^stet of TVajs of Communication Public lines on which 
animal traction w adopted ata under the control of tUo Minister of the 
Interior All other lines of railnay may be made without special 
*' *“ nt of the military authorities in 

the road authorities avlierc the 

assistance afforded by the State 
18 determmed in each act of concession The maximum speed is fixed 
at 16 miles (26 675 kilometres) per hour, and the number of trains is 
prescribed Statistics of receipts expenses and working have to be 
furnished Companies projecting hght lines are encouraged by 
guarantees of interest and special facihties The two Ministers 
immediately concerned with such hues invite their subordinates to 
' 3n the develop 

0 far but it IS 
the State 

xue uiaiii iuies, are lavouratriy disposed towards branch Imes 
Mlien they advance money for their construction the capital cost is 
charged to revenue by a suspense account spread over ten years 
The mam line works the branches The tariffs on the branches are 
fixed m each case according to their lengtii the value of the produce 
carried and m inverse proportion to tlie carnage effected on the mam 
line, winch is an indirect bonus 


Sul! de la Comm, 
ri ahonal Pa Iway 



CHAPTER ^ II 


LirjiT raiu;a\s America and the colonies 


Africa 

TTKITED STATES — In tlie Hnitefl States the first roacl< 
were made and raamtained by local authorities Later on, turnpike 
roads for througli communication were buUt by companies not, 
aa in England, by tnists During a brief period the construction 
of certain important trunk roads was held to be a matter of 
national concern to be paid for out of the national purse, but the 
value of these as routes of emigiation and trafiic to the north 
vest and southwest was greatly diminished by the development 
of the Erie Canal and its connections Cities sprang into exist- 
ence upon its banks, and bueiness and prosperity increased the 
mote rapidly as tfie rates for transportation were reduced But 
already the railways— of which tho Baltimore and Ohio is generally 
regarded as tho pioneer — were pushing their way vestward, and the 
contest between them and the groat waterways— the Erie system and 
the Lakes in tho north, the JIi«sis«ippi river in the south — had com 


Amencan railways 

The following statatics* for the year ending June 30 1S9C, will m 
dicate tlie general results on American railways at tlie present time 


Railway capital ?10 565 865 771 I Giosa eainin5» ‘'1,150 169,376 

Outlay per roile of | Total mileage 182 776 

line ’ 35 950 

Capital stock ] 297 649 

Preferred capital stock, 1 221,637 

Total diTideods t 
Passengers cained 

Freight tonnage - v. - 30 475 


* llirai'atl i Tallica J Journal Oct, 29, 1897 
t A fraction over 70 j er cent of the capital stock paid dividends. 
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Tlii<‘ ililTfrcncc in co > ii muni} line t«> tlie ilifTorriicc in con l;iio i« 
Tn l-nphnl i ‘jx-cnl Act nf Pitlnment Iim (oli<' obt-unctl Tli»' cva 
I** <lciU willi ly -i CommilW, firel of one lIon«" nn 1 tlion of Uif 
•otlier Ix*ci! l)O.Iie« imnle inlitilinN, mhray, jn.#, intfr, cnnil, 
■traminy, ImKur, in<l ilock conjptnie<, nbo conulcr lint tlif r 
int^re-ti iro tlircat'*ne'l 1)V llii* neiv «chciae, oppo e tlie nj plicnt on 
and, in ad lition to the “ Honce fl.c^ ’ thotminls of pounds are »ppi,t 
by loth fi Ie« in their enilci\oiir to pet the I lU either thronn out or 
pus-ed. ^o donhl this h poo«l hu«ine<.s for the Imyers mid eiipi 
neers onpiped, I ut it ndd« enormouslj to th cost of cieii tin pmt 
railways, an 1 ha« liecn ah olutclj fatal to the [ romotion of h^lit Imp* 

Tlie hnpli li railwaj" Inte had to jny heaMlj for land anl oilier 
property, an 1 to 1 uy out affected interests at gnat expense, while the 
Western and Soutl ern railwaja in the Unitel States were fred^ 
assisted with gifts of land winch formed a rich endow ment constantly 
growing m aaliie 

Then most of the Vmencan railways were literally pioncirs m a 
new cotintn clearing the way for the epreal of immigration, the 
cultivation of a irgin soil, the hinl ling of new tow n«, and llie creation 
■of new in lu«trics \II thC'C llniigs would, it was hojicd, follow, hut 
they dll not exi't along the line of route In ] ngland the rail 
Ways Wore extended along cstohlished routes of traflic, and earned on 
from one lii«:nc*e centre to another Capital w as abundant, and the 
■demand for euhstantia! construction was^'it once complied with In 
the Unite 1 States, ’ * 

what kind of a rail 
haic any at all ’ 
meiits— the ptincip 
a pnme necc* ity in » 

The mam object was to f 
permanent for temporary 

the Ime up to the stand t i e '*» 

ai ere deferred until the line earned enough to pay lor them XI, « 
w as the only w ay m wluch the nilw ay s could be built And since 
economy jii construction was Iho firet^ consideration, the methods and 


his section, so that Ins opportnrnty for saving m msi, co i oc^au witi, 
the survey . , , i * i , 

IIis permanent-way 'vas Jimitel 
line as on the majority of Fnglisli 
quantity of permanent-way by abo 
in earth work, billa'^t, bridging, etc 

• } ulroal 1 
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footed or Vi^noles rail, resting directly oa the sleeper, instead of our 
bull bended and heavier rail, Keyed up m a good solid clnir and well 
bedded m balhst lie could afford to bo liberal with his wooden 
sleepers, but his iron, steel, and labour were much more expensive 
than ours 

tVlien the Sibi railway was bemg rapidly hid for military reasons 
on the Baluchistan frontier of India the road bed was prepared roughl) 
by ploii_hing a width of 100 ^ards to loosen tho earth for the pach- 
iDg gangs 

In America the sleepers were siinply laid directly on the ground 
without ballast To cnrrj tlie railways aero s deep depressions, bold 
dips or cheap trestle work took the place of our flatly graded embank 
ments or viaducts of brickwork or masonry The cost of trestles does 
not rapidly increase with their height, «o tint the economy of erect 
ing them in i country where timber is cheap is an important one, but 
they are a hi i-ly <sourco of accident, if such penshablo structures are 
not carefully watched and mamtaincd, and they arc always exposed 
to the danger of fire In I ngland a substitute of this kind would 
neier bo permitted In India timber/or the purpose js not generally 
available, nor is it required because earth work is cheap 

Tho use of w ood as a cheap material is also applied to tho construe 
tion of station buildings and offices and platform walls In India, 
wherever the cluuato is very dry, we generally find a cheaper substitute 
than wood in sun dried bricks set in mud, and colored wutli mud plaster^ 
for station buildings, office*, and staff quarters, or we u«b grass screens 
for walls and thatch for roofs, avhile fuel platforms, and sometimes 
passenger and goods platforms, are faced with rail uprights and old 
sleepers and backed with earth In fact, Lnghshmen who make 
iailwa}s at higher cost in Fngland, can make them still more cheaply 
in India than Americans do m America 

But there arc many onerous conditions imposed upon Fnglish rail 
^^ays — affecting not only tlicir working but their construction — to 
which American railways were not subjected, and from avhich hght 
railways must be relieved Some of these are demanded in tho 
interests of public safety wherever the traffic is frequent, fast, and 
lieavj, but their imjiosition on linos of slow and hght traffic m country 
districts as well as m the busy mam lines, has been a serious di* 
advantage and expense to the great systems, as well as an absolute 
bar to the development of light railways '\VitLout such restriction®, 
the Americans Invo been able to cross town and country roads on tbe 
same level, instead of having to hndge tbe road or bridge the railway. 
Indeed, the provision of signals and interlocking, or even of gatemen, 
at such level cro-sings, lias been regarded as a luxury, and it would 
not be too much to gay that they would have been an unjustifiable 
‘ extravagance m the first instance The interlocking of points and 
signal , and tho installation of block telegraph, are requirements not 
to bo applied to pioneer lines m America, or to lines of poor traffic m 
India, but to be prov ided afterwards if the circumstances of tho traffic 
demand them 
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p'l'^age from end to end of tlieit tmins by mean of the central 
31 le as oppo ed to out compartment «5ystem , the divi ion of «emcc 
with sleeping car and expre-'S compoutca the latter doing for fa t 
goods the work of collection and debvety arhicli is done for higher 
cla'^ goods m Fn^land by the rnlwaj companies them elves, low 
speed* long lead* full loads, and cheaper freight charge for low 
cb«s goods in A.iacrie\ instead of the quick transit short lead* and 
prompt delivery which ohknn in hn^Iind the proportion of lo id to 
tare ir the goods stock is high as 2 13 to 1 in -tmerica as low a I 6 
to 1 inEn^lind the ) erfection of our block system their luc^age 
check system as compiled with onr successful lack of any sy tem 
whatever in this re poet etc* It is difHcult to compare the rate*, 
becaaise s© many of ours include collection and delivery, and their 
terminal expen es have a larger divi-or to spread out their cost but 
Prof Hadley estimate rou«lily that making allowance for all di« 
advantages to aaliich oair malways are subject, onr charge per ton mile 
on all traffic a\ era"e from jO to 75 percent higher lie regard 2 
cents per mile as o r norma! passenger rate a« compared with 2 3 j 
cents in Araenea tii ther \mencan deiling with figures relating 
to the same year 1S'‘0 puts the uerageratc per jaa eiiger per mile 
in America at ’’ 19'' cent , an I m fngland about the same avlnle per 
ton he makes a creater d ffcrence than Prof lladlej, \iz 1 0o7 
cents in America 2 to 2 4 cents m Engbnd. 

Lut the mam point is that con truction m the two countries lias 
been earned out on such totally different principle* In the Lnited 
States mo t of the we tem an 1 southern lines have been practically, 
in the first instance li ht railways In England first class railways 
have been at once constmeted and no departure from the « andard 
has been tolerated Only now is it rccogni ed that what Vmenca 
required as an undeveloped country and India as a poor counliy, 

jjQ districts 

-idwaj avhich 

^ liven a very 


•were s© extremely favourable tint the work of grubbing and clearutg 
gradiD" trestles, cross ties and ditchin" to make the road bed ready 
for the rails co«t only clOOo, or, mcludtng engineering and right ©f 
way, $11044 per mile Had the location been aery unfavourable 
this portion of the construction xmght, as Pew «ay liave co<t 
forty or fifty tunes as much becond hand rails of light section, 40 
to 45 lbs per yard were available from the Central Pailroid of 
• Tlie * In'^gage in advance ” system is new 
+ Tra IS er Soe.t>fCetlL j trs vol xiui 
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Gcorgn, winch Ind been tel iid with a lici\ ler ml, anil thus the tnck 
was put down for no more than ®lfcOO p« r mile Ultnmtclj tho way 
and works on tho whole mnotcen milc^ cost onij ?34tl per mile, 
ready for the rolling stock The l»u inivs was of such a intiirc that 
mo t of the freight was rcceire I and shipited in foreign c ir«, so that 
*1000 per ml'' w oul I h ivo 1 oen «uthucnt to equip tlie line w ith all 
the rolling stock tint wis n jnind, tnikmg tlic total c^'t *1441 per 
mile This allitioiiil capil-d e\iwn liture, howeser, was happily 
aioided, a', hj the I rms of the igrecmeiit with the I\rightsMllo and 
Tennille Itulroil — of winch tin luw riilwi^ is an c'ctciision — tho 
stock of the litter tuns on both roils, uul cxpLii cs ivro divided 
There were no ni 1 llenicn to «lr»w lb ir proliS out of the spljcme, and 
swell the co t Mr A M W ilbni.t«>ii in Ihe roiir e of ih ciission, 
claimel tin- cheap light railwij built t> broul guige as a further 
prooi of the pmall c iket of g lu^c on c o t 

In 16''7 the IiikoUa ml Monlmi cxt«n«ion of the Manitoba 
railway lai I « ith r itl- of light s clioii to-t L lOOi) a mile onl) 

The United 'stitis imj b<- «u 1 to h uc ltd the w jy m chcip railway 
coDstniction Tluj hasoal obecn the iirst to apprcciito practically the 
idvantages of electric tnction, md thl^ will bo referred to later on 
Canada — T in Toronto <*rey, uid Briico Kiilway, and the 
Toronto and >ipi iii^ llailwjj, were projected* — tlio former in a 
north westerlj and lh< litter in a north-easterly direction — on either 
side of the o ft C in gmge Northern Uaiiway of Canada, ni order to 
open up hack districts wincli could only bo alforded railway facilities 
on the cheapest scale Acconlin^ly a gauge of 3 ft Gin was adopted 
The lines were fenced and full) balla^ti 1, 12 inches of hilhst being 
laid under the sleepers and the roil well boxed up ] iit tho rails 
weighed onlj 4U lbs {ler jard, the station buildings, bridges, and 
cuUerts, catih guard®, etc, were of timber, and theso lines cost 
821 790 (i.4a4l) and *18 390 (£3''31) per mile respectively, as 
compared with *47 s40 (L9967) the cost per mile of tho broad 
gauge Northern Hallway rurthcr details of the locomotives rolling 
stock, and avorking of theso Canadian narrow gauge railways are 
given hut the information is not recent enough to quote 

NEW ZEALAND — Cheap coustiuction was as essential in New 
Zealand as m Canada The same gauge 3 ft G in , and the same 
section of rail, 40 lbs per yard, wen adopted for narrow gauge lines 
Information concerning them is more recent t The cost, more than 
■£8000 per mile, J is high, but the cngincenng difficulties must have 
been exceptional, tho ruling gradients being 1 in 40 on the Auckland, 
1 m 33 on the Napier, and I m 15 ntfain t the heaiier trajjic on the 


mu igss prei Address of Mr E ^^oods 
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■\VelJjngton section, ■nith sharp cunes on the t^^o latter, md wages 
are as mucli as Gd for labourers and Ss for gingers per day 
rell engines, weighing 36 tons and designed to haul 53 tons up a 


were hauled at a time one, two or three engines being used as re 
qutred, and so placed as to avoid overstraining the tlrawbars, and 
li hour i\aa the time required for the double tnp The cost of coal 
uas 17s 6d per ton 11073 lbs of coal were used per mile, and, 
although the wages of drivers ranged from 10s to 13s and those of 
firemen between 7s 6d and Os per <lay the cost of locomotive power 
was not more than 4d jxir ton of net paying load per mile The 
original 40 lb iron rails are being renewed with “iS lb steel The 
railways are largely an in\estment m the future The Ilurunui Bluff 
section has a considerable agricultural traffic, and its branches tap 
pastoral districts still to be developed The leads are short, because 
the line touches so many seaports, while the mamtenance charges duo 
to floods and laigo bridging are particularly heavy That the Imo is 
doing good service, there is no doubt wl atcver The extensions into 
new locahties — mountainous pastoral wooded, or minenl— and still 
lacking labourers in the vineyard, may not add directly to the railu ay 
revenues for some years to come but in tapping productive though 
still unsettled areas of the colony they have made development 
possible Of the indirect benefit of these lines constructed as 
cheaply aa possible in a difficult country, there is no question and, in 
view of tbeir possibilities, a net revenue of 2 89 per cent on capital 
can scarcely be regarded as discouraging 

AITSTEALIAN COLONIES — The direct results of railways in the 
Australian colonies are still more favourable, the net revenue being 
3 75 per cent on capital invested in 2sew faouth Males 2 74 on 
capital cost in Victoria, and 3 ‘^6 ou capital cost in Soutli Austraha 
Some recent statistics of three of the colonies are here quoted — 
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In ''oulli Au trilia* the introduction of tlio liplit niliv-i) principle 
dates back to 1&G7, wlien it nos detcrmmcd to o\tcnd the d ft 3 in 
pauge on a chea)'er ‘calo, coptine no mort than £5500 a mile, includ 
mg sta’ion« and equipment, os well is to n 1 >pt the 3 ft G in gauge on 
other sT'tems 

Tlie tir't cxten'ioii'i un the 5 ft 3 in gau^o, %crj few alhtionsto 
the rolling stock licing needed, to ti5247 per mile The iron rails 
avere x« light aa 40 lb' jw'r5arl spiked to wooden slcepera measuring 
9 ft by 0 in by 4* in and space! 2 ft 9 in apart, centre to centre, 
"ith a sleeper under the joints, and 8 in of good lime tone ballast 
underneath Tlic stations «cre «e\en miles apart (about a mile less 
than the aacrage di'tancc between stations in India), and were pro 
a idod with goo<ls sheds GO ft to 100 ft long the m alls being 1 uilt up 
of gahani ed iron on nooilen framework fitted into a stone sub 
Etnicture, with a palvani'e<l iron roof on tmeses of 45 ft span The 
stationmx'ter’s houv> was of maeonrj, the booking ollice and waiting 
room of iron The line w as enclosed by iron fencing The low sided 
wagons areighed 4 tons 1 ewt®, and avere designed for a load of 7 
tons A 20 ton locomotirc was intended to run at ten miles an hour 


years For this the axle load and the speed, not the gauge, were 
responsible ran i *1 a r /f „ „„ „„ „ 

light-railw iy 

Lines of 3 
lb rails al»o, 
rolling stock 
to the Crowi 

transverse se ^ 

Wide, and carried 30 passengers Tho goods stock, ^vlth a length of 
14 ft and indth of 7 ft , consisted of low sided, medium, and coaered 
Wagons, weighing empty 2 tons 17 cwts , 3 tons 3 cwts , and 3 tons 
10 cwts respectively, to carry loads of 6 tons each, and thus giving 
ratios of tare to load of 1 2 1, 1 19, and 117 The stations 
Were placed as far apart as twenty miles, and included stationmaster’s 
quarters, booking oftice, and goods sheds The water supply was a 

costly item 600,000 gallon concrete reservoirs every tw enty miles. 

With Ivgh lani'v-fitcam jiunyjs, etc 

According to the Cominissioners Report for 1893-94 the co t of 
the Southern group of South Australian lines on the 5 ft 3 in gauge 
lud reached £97 1 5 per mile, and that of the South Eastern group on 

* Jfin Proe Itst CA.vo’ lattwsnon Railway Cocstrnction 

in South Australia ” 
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the * ' •’ « ^ - lowest figures 

m ( I more 

light railway 

construction, one may be dnven, «i a country where the standard 
gauge IS so w ide ns 5 ft 6 in or even 5 ft 3 in , to abandon it in 
favour of a metro or even a 3 ft 6 in gauge But, in a country 
which has been fortunate enough to ulopt the more common and 
sufficient gauge of 4 ft 8* m ns the stunbird, the strongest reasons 
Mill be lequired for discarding it in favour of a 3 ft G in gauge, and 
the 
gau 
gooi 
1 

the , 4 


opinion being that such lines “ could bo constructed, exclusive of 
budges, waterways, and station accommodation (which latter should 
be of the most simple nature), for ^1750 per mile This could only 
’ ” ...... a 3 standard 

Nyngan to 
I reasonable 

speed at a lower scale of charges than it is now carried by road Tho 
rates for such lines would bring about a material saving to the users, 
compared with what is paid for the carriage by road, and tho scale 
of charge should bo such ss to avoid any material loss to the country 
Lines of this character would avoid tho great disadvantage of break 


types existing in the service, could pass over tliem, and thus avoid 
the great disadvantage and cost of creating a nen claws of rolling 
stock ” The advice is sound Such pioneer railways have been 

’ ‘ ‘ j ^ pFOVCd 

■ ordinary 
10 to 20 

' las again 

ofTers an 

^ ts lengtli 

13 ninety four miles, and it waa completed in 1891-92 The total 
capital expenditure up to 1893-94 was £271, Gll, le«s than £2890 per 
mile The ground lo so even that scarcely any work of the nature of 
• A’(.w Sovth Walei rallicay Commiistoner^ r€porl/ur 1890 97. 
t Ditto, 1S97 93 

t J/ia Proc Jnsl C E ,y<)l exsiu., 1895 "Steel Sleei>€rs in Queensland,’ by 
J A Griffiths 
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qraJin" was required A width of G6 ft was easily cleared of tho 
dry and stunted \egctation and in the centre fora«idthof 10 ft, 
stumps and mots u ere grubbed out to a depth of G or 8 inches In 
the stifTer loimy sod the roadbed was ploughed up for a width of 
8 ft , wliile in the light sandy loam the surface was merely loosened 
bj scarifying The formation was then made even by a 3 ton 
roller Material was landed at the Normanton wharf, trained up to 
the extreme end of the Hid rads, unloaded and stacl cd lour men 
loaded the material upon the trolleys, and three of tlieso and ono 
horse were enf*ageJ in comcjing the material from the stacks to 
rad head an a\eragc lead of 30 to 25 chains Tho lastcnings wero 
■separatelj carried ahead m boxes 1 ach tiolley was drawn to the 
end of the last pair of rails laid until its load was used up, when it 
was lifted off to make room for the next loaded trolley, and again 
replaced to ho haule 1 back l>ehind tho wurl mg trolley eight men 
completed the fastenings Lifting rammiig and straightening oecu 
ped twenty fi\e men The permanent way tons sted of lb 
steel flat-footed rails on woolen or steel slctper« The latter, where 
laid on the second section weighed 100 lbs and wero made by 
Nleesrs "MacLellan of Gla ^ow In section they w ere trough shaped, 
the sides rV thick the lop § in thicl the ends open , and tho 
rails resting directly on the sleepers were held by clips and bolts 
Their cost was — 


Me srs MacLellan » contract 
Freight Iigliterege aodcliarges 


901 
30 Oad 


j ltS3 05d 


Mr Grifllths, however, thought that steel sleepers of this pattern 
miglit, under 
port at iSJ I 
coating I8d , ^ 

Mr Gritlitlis states that a team of twelve to fourteen bullocks, a 
horse, and fifty to seventy men and hoys were employed, the avenge 
co'jt in the earlier stages was over JL71 and towards the end Ie«3 
than £50 per mile Tlie labour charges on the shorter portion 
of the line laid with wooden sleepers svere nearly 00 per cent 
more Uf the estimated cost LilCJ per mde was for maternl-*, 
labour suney* plan® and «iipetvision and about £C00 per mde for 
station accommodation rolling stock, surplus material, and land 
resumption Lallast had to be used in tho slight depressions where 
drainage collected and the steel sleepers cut m too ileeplv, but the 
idea appears to be to let them bed themsehes in compressed sod In 
Hood time the road gives some trouble, but the ordinary maintenance 
stall consists of only thirU four labourers, ono inspector of permanent- 
w ay , an 1 one officer in charge of traffic and mamtenanco The w oik 
was came 1 out by daily labour at the cost of the Q leen'land Railway 
Commissioners, their piyma«ter paymg moulldy wages on the certi 
licito of tlio supenutendin, engineer 

M jih reference to the falling off m traffic receipts it is not’d that 
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the rates for all classes of traffic were rcdiiceJ to about two thirds of 
thcit previous amount to assimilate them to the southern traffic 
Tins diminished the net r'*venuc by nearly half, and apparently 
added little to the amount of business clone It seems to enforce 
the occasional necessity of allowing light railways to charge higher 
rates to keep themselves aliae 

The following figures may be quoted — 


Season (\ car) 

180" 93 1 

' 1893 94 

Traffic mileage \ 

94 1 

94 

Total caj ital erpcnditure 

£2 0 3SS 

£271 Gil 

Traffic recerits 

£20 230 

£44 757 

Woiking extensca 

£12 401 

£10 301 

j Earmnsfs i er train mile 

U84d 

lOlJd 

Percentage of r et earnings on capital 

2 898 

1 641 

1 Rnnfall 

Lijt 

4 ery heavy 

1 Maintenance per inile 

£76 93 

£61 78 

1 Labourers jer mile 

0 45 

0 36 


Seven extensions covering 193 miles of the State r'lilway system 
of Victoria* into the Mailee district illustrate the economy of the 
“ butty gang system No large contracts ate let, but the work is 
given out to butty gangs of any miraber of men up to sixty at rates 
which would enable the a\cragc roan to earn the standard wages in 
on eight hours day The district is too sparsely populated to prom so 
Ttmch passenger ■Mvl onlmiTj goods traffic, but hncs w ore wanted to 
carry 'ignciiltural produce chiefly wheat to tlie seaport at low rates 
]y only carrying oit worl s indispensable in the first instance, 
deferring others until the traffic of the district required and could pav 
for them, and building on the butty gang •system, the price has been 
1 cpt witluri j£2000 a rode, upon whidi moderate earnings, will yield a 
profit By special rollers and ploughs the scrub and stimps ha\u 
been cleared and wheat coltivition of extensive arci* has been a 
great success The surface is generally le\cl or slightly undulating, 
avitli occasional sandhills, an absorb^t sub'oil and blind water 
courses The railway extensions liave been made on the 5 ft 3 in 
gauge, With GO lb steel flat-footed rails capable of carrying all ordinary 
rolling stock except the heavier engines The sleepers are of euca 
lyptus, tough, heavy, and enduring Where gravel ballist was too 
costly, sand has been used on a total length of eighty miles Tho 
excavation for earthwork was from 3400 to G200 cubic yards per 


crossings cattle pits are Used The stitioiis are six miles apart, with 
SIX inch platforms, the corridor carruges having steps at tho end, 
but m cuttings the platform* arc made up nearly to floor level, which 
• Min Pro Inst C F rol cxxix , 1897 — ' Economic Railway Construction 
in \ ictoria,' by JL E Karnot 
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13 convenient m handling goo The engines are six wheels couple 1, 
with 12 tons load on the dnving axle, and tenders weighing 24 
tons, including 2200 gallons of water They haul as much as 900 
tons. Labourers’ w ages were 53 to Cs per day of eight liours Tlio 
average cost per mile of theso extensions, huilt between 1893 and 
189o, wa3 as follows — 


Bridges 

Culverts 

Gravelling roads and appraaehes 
Ballast (sand and grave!) 

SIee{ era 

Rails 60 lb steel fastenings freigl t snd laying 
Temiiorary stat on buildings (including ( latfoms) 
tVater supply (temporary) 

Signals 

felegrapb 

Engineering and surveying 

idiscellsneous items 

Interest oa capital daring coostraction 


Total cost per mile to date of banding over 
A] } roximate et[ onditure since opening 


Total cost per mile to SCtli Jane 1S95 


^1860 


The results prove tiie economy (as we have long since found m 
India) of doing w ithout the big contractor 

’ ft 3 in 
3 in m 
It IS 

^ 1 to fall 

back on wherever reduction of gauge la a $ine qitd non ihc question 
of unification of gauge will como still more prominently to the front 
if and when the Pi-Jcration of tho Australian Colonies — now being 
dcFinitely iliscusicd — becomes an accomplished fact 

The coal — if the conver ion he complete — will bo enormous Tlia 
alteration of 1375 miles of 3 ft 6 in lino m Queensland alone would 
coat 54 millions sterling,* while the gooila tonnage la only about 
4,000 000 A saving on transhipment of the whole goods tra&c, of 
Is a ton, therefore would only pay about 34 per cent on that amount 
The coincrsion of existing rolling ctock would be a formidable under 
taking The laying of a third rail, and cost and complication of 
mixed gauge arc undesirable The unification of gauge on the most 
important niter colonial routes, and tho recognition in future of 4 ft 
84 m as the standard gauge, would, however, be more immediately 
practicable ^ 

*J/it Tree list C£,\o\ cixu p 
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There are no navigable nver* to speak of in Australia, either to 
tike the place of the railways tliat are lacking or to compete with 
those that are mide There is a continual demand for new lines to 
develop the resources of the interior and bring the inlind settler into 
communication w ith the •’ealxiard These must be cheaply constructed, 
and direct and remunerative returns may not always bo expected 
The results so fir are creditable to tlio pohey of encouragement which 
lias been pursue 1 IJiia is exhibited in the grant of Crown lands and 
the offer of contracts on favourable terms llie company undertaking 
the construction of the lino may retain the property for a certiin 
period aftpr which the ruhvaj would become the property of the 
Crown or tlie railwiy after U is constnicted may at once become 
the property of tlie Crown or the right of purcliase by the Crown at 
n future time may be rc'servcd The grant of Crown lands is by way 
of pa)raent or si bsidy to the constructing company, and the actual 
value, without anj reference to future betterment may, m the first 
case bo equal to t vice tl e co t of constmction m the second or third 
case equal to the co t of con truction In addition to these grants of 
land by way of subsidy for construction land for the actual occupation 
of the rail lay its stations offices etc would bo a free grant from the 
Crown Such terms as tlie o have been offered by the Queensland 
Government 

SOUTH AFBICA — Ten years ago the cost per mile of the Cape 
Government railwajs, averaged £8o72 on laOD miles of line open 
Last year 1804 miles had been con«tnictcd at a cost of XIO 165 per 
mile and the following figures may be quoted from the Slati tical 
licQ sfer of il e Cij e of Good Iloje /or the 1 ear 1897, ‘ Interchange 
—Government railway bystera — 
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Aar, tlirotigli Vryburg and Mafcking, and reiclics Biihwayo 

(8)9 miles) Tlio Cape Government have entered into an agreement 
Mith Mr Cecil Rhodes to woik the Bechuanaland Railway Company’s 
line from Vrjburg to RuUnajo The Midland 'sy^tom extends from 
Port Lhzabctli to De Aar {J39) the trunk line being continued from 
2\aauwpoort luiiction into the Orange Free State and the South 
African Republic Irom 1 i«t London the Eastern system runs to 
Aliwal North (282 miles), diid to Springfontein (315 milts) m the 
Orange Free State 

There are aUo 359 miles of private railways — of which one (Port 
Nollotli and Ookiep— Cape Copper Company) is on tlio 2 ft b in 
gauge, and the remaining h\e on the 3 ft 6 m gauge — but their cost 
la not given 

Passenger fares arc at the rate of 3J , ‘’d , and Id per mile for 
first, second, and third class respoctivcl}, return fires co tmg only 'iO 
iwr cent more than the ein^Io fare. The rites for South African 
jiroduce is ^1 per mile, with terminals, and for imported produce 
(wheat, mealies, etc ) IS Id per mile, plus terminals Import cargo of 
all descriptions is conveyed at very low rates Groceiies beer, spirits, 
carbon for electric lighting, mining machinery, etc , are conveyed from 
Cape Town to Kimberley for lls Id and to Bulawayo for 18s 8d. 
per 100 lb , while cement printing material lior«e< cattle, etc , are 
charged 5-. per 100 lbs to Kiml»etlcy, and ISs Id to Ihilaviayo 
Over-sea trillio for the gold fields from Cape Town to Johannesburg 
(South African Republic) «» carnal at lower rates From Port Eliza 
both and J ast London rates on a snml ir scale are applied to ovci sea 
traffic for Kimberley, Eutaw ijo and lobannesburg 

The mileage added to tboCipo Government railways during the 
last ten yeais is singularly small, considering tlio increase of railway 
business during the fame pcno<l and the increa'ed cost per mile 
would seem to indicate that too high a standard of construction has 
been alopted If fertile and mining districts are to bo opened up, 
cheap lines slioul I be np dly constnirtcd on light railway principles 

Me have the Egyptian railways, tlie Soudan railways the Uganda 
railway, and the 'louth Afiican lailways still to be linked up, and, 
asfir as possible, on h^ht railway principles The Uganda railway 
IS on the metre gauge, but could bo easily adapted to that of all the 
others — the 3 ft G in The paps must be filled on the same gauge, 
for through lines from north to south 
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Contents —Railways at first constructed by guaranteed companies-— State 


light railways arrested by uncertainty of exchange. 

State Railways — Proposals for the construction of railways m 
India* were In^de as long ago as 18-14 In 18-19 agreements wecQ 
signed botwee i the Secretary of State for India and the East Indnn 
and Great Indian Peninsula Rnilnay Companies, under which the 
companies received a free grant of land for railway purposes and a 
* *' *■ India 

ion of 

y the 

troubles of the Mutiny of 1857, but by the end of 1859 about 5000 
miles of line were m course of construction, by eight giiaranti.eil 
companies In 18G9 the State Railways system was initiated On 
the 31st 'March 1897 no less than 20 390 miles of nilway were open 
for traffic of which 11,730 miles were on the standard or 5 ft 6 in 
gauge, 830C on the metro gauge, and 288 miles on the 2 it 0 in and 
2 ft or special gauges a-s shown on page 118 

The Court of Directors were at hrst inclined to adopt 4 ft 61 in 
os the gauge on the East Indian and Great Indian Peninsula Kail 
ways This was the propo<5al of the companies nt liomo and, had it 
been adopted, the gauge difficulty would liaie been settled for ever so 
far as India is co ’ ’ 

would have been 
with locomotive 
would be easy , 


ovas ndvi«ed by "Mr Simms (who 
IS consulting engineer in 1845) to 
ndi that it would not only secure 
greater advantages Ilian me 4 It «4 in , but would substanlully com 
• railteatf Fetiy tn In ba, by Horace Bell M In*tC E. 
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LIGHT RAILWAYS IN INDIA. 


119 


mand tlio'c pos«esscd bj the 7 ft gauge In ultimately deciding to 
adopt 5 ft. 6 in as the standard gauge, llie Court of Directors com 
mitted themeelves to an c<iually unfortunate and singular compromi«e 
Iho total capital outlay on Indian Kailuays up to the end of 1S96 
aras lls 2,73,07,27,181 


Total Lesgth of IvDtAV Railways, open for Traffic on the 
Slst March 1897 


^tate lines worked by companies, Hdes 
State lines worked by the State 

Lanes walked by (.uaranteed 1 
comianies, / • 

tssisted eonij anus, , 

Lines owned l\ native States! 

and worked by eomjianies | ’* 

Lines owned by native Slates i 
and worked by State Rtil j , 

way agency, ) 

Lines owned end worked by\ 
native States / ’* 

Foreign lines, . 

Standarc 
or 5 b 
gauge 

Hetre 

gauge 

i C anc 
2 O' 
gauges 

Total 

3 740 

4 4CS 
2,588 

183 

C33 

121 

6 543 
593 

173 

183 

801 

50 

23 

72 

22 

04 

10 283 
6,095 

2 588 

428 

S33 

140 

808 

69 

' Total to the end of ifarch 1607, „ j 14 

8 3C(J 

23S 

20 800 


Tlie arerage cost per mile of railnay open nas as follows — 
Standard gauge, Rs 158.073 

Jfetfe gauge, „ 71,125 

Special gauges, , 33,514 


hut reasons haac heen given in chapter xu for regarding Rs 130,000, 
Rs 75,000, and 30,000 as roughly the cost of representalne 
modern lines on each gauge 

The follo^^lng figures apply to the calendar year 189G — 


Coaching eatniiigs, 

Goods earnings, 

Miscellaneous, including stcamNjat, 


Rs 9,20 22,892 
Rs 15,41,51,505 
Rs 74,SG,02S 


Cross earnings, 
AVorkmg expenses, 
^et earnings. 


Rs 25,30,60,425 
R- 12,19,70,875 
lis 13,16,83,550 


Pascenger mileage. 
Goods ton mileage, 


C,427.G0S,14O 

4,588,710,034 


Kiimber of passenger®. 
Tonnage of good«, etc , carried, 


100,817,207 

32,471.335 
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Tlio percentage of expenses on gro«s earnings in 1896 aieraged 
•^8 09 on all lines, 47 17 on the standard, 50 56 on the metre, and 
54 80 on the spec al gauge lines 

Tlic statistical return on capital expenditure on open lines gives tho 
following percentages — 

Standard Metre 

gauge gauge 

5 17 5 27 

Unfortumtel} , tho State, althongh tt coal 1 now ni'e money at 
per cent , has to pay interest to the guaranteed ratlu s at 4^, and 
to remit earnings in sterling with a rupee wortli ahout Is 3d iirtler 
contracts which were made at a time when the riiDcc was wortli 
Is lOd Tlio loss on tins diflercnce m rupee value alone -imounted 
in 1895 96 to more than KO lahli®, and the total loss on all clnrgcs 
appears ns Rs 1 62,02 680 

Whnt tlio Railway and Canal Tnlfic Act ' of 1858 is to Fngli h 
railways, the " Indinii Railway Act of 1690 is to Indian railw lys, 
and tlie provisions of tho latter in the chapter dealing witli Railway 
Commissions and TrafHc Facilities follow >ery nearly the same lines as 

reasonable terminals 
liargos in respect of 

stations, sidings, wharse, depots warehouses, cranes, an 1 other 
gimihr matters, and of nny services rendered thereat Again, the 
Act places upon tho railway the burden of disproving a charge of 
undue preference in respect of rates an I services as between one trader 
and another The decision in such a case is placed m the hands of a 
Railway Commission, consisting of ono Law Commissioner and two 
Lay Commissioners, but this is not as in Lngland a Standing Com 
mission but one formed by the Governor Gont-ral iii Council at any 
time that lie may require 

Tlic following arc the maximum and minimum fares and rates for 
coaching and goods traffic laid down m the Government of India 
Kc'olution Ivo 5G3 K T , dated the 16lh of July 1891, ns modified by 
the Government of India Circular F«o 11 Ky, dated the 4th of 
December 1896 


Special 
gauges. 
7 76 



3Iaxin>nm 

mile 

JIiniTmim 1 

11 lie 

1st ClaM, 

JSplea (IjJ } 

12 pies (IJ } 

2n 1 Clav« 

9|ie* (jl) 

6 pcs {Jd) 

IiilcrmeJ ate, 

4J pies (1 1 ) 

3 lies Ud ) 

3rJ Class, 

a lies (|J ) 

IJpics (Jd ) 
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1 

Maximum (er nule 

Slininn n 

per mile 

I Goods Rvtes 

Pies 

Pence 

Pies 



per H aund 

per toil 

per nnund 

per ton 

5tli Class, 

1 

211 -1 



4th CUss 


2d 



3rd das'., 





Slid Class 




1st Claw, 

i 

\ 

Jd 



*5^*0181. 

fl 


il 

Explosive*, 

14 

3|d 

i 

id 


For the purpose of cxpu^mg these approximately m English terms, 
the rupee has been assumeJ to be worth Is -td and 27 22 raaunds to 
bo equal to 1 tou 

For example, on (Iio ^ortll irestern Railway, the fares * per mile are 
as follow^ — 



Cvnerallj 

Mushkat bolan and 

S Hi I is! m Lines 

1st Class, 

2nd Class, 

Intermrhate Class 

3r 1 Class, 

12 pies (Id ) 
Spies (W ) 

3 pie* (Jd ) 
n P««s(tVl) 

IS pcs (ltd) 

U } les (Jl ; 

4J pes (Id ) 


and tile ratesf per ton per mdo aro as foJlona — 


Special class goods. 

® 07 pies 

(0 76d ) 

Jst „ „ 

9 07 

(<l 76d ) 

2til „ 

IS 61 „ 

a 131 ) 

3n „ .. 

18 IS , 

(1611) 

4tli , „ 

22 68 „ 

(1 88!) 

6th „ , 

27 22 

(2 2ra ) 


The application of mimmwrantes and fares was considered necessary 
to pre\ ent tlie possibility of a guaranteed riihi ay working at rates so 
low that they might caii«<3 a loss to tho Government from which the 
sliarehohlcrs were protected by the Govomment guarantee 

bnghsh renders 'm 11 perhaps be interested to know tlio rates between 
Pellu and the seaports for gram and seeds for export and for piece 
goods imported Tlie jire^cnt nihiay distance of Delhi from Calcutta 
IS 954 milo, from Boiulny 888 miles, and from Kanchi 943 mile«, 
but when the Kotri Bridge is finished the distance of Kanchi from 
• A} i>«tidi£ A I , Coachtnq Tariff, A* H 7* , India, i>«ra. 21 
+ Ai I eiidii ^ I , Goods Tariff, A W /* , India j ara vO 
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Delhi will be only 90G miles The piece goods nto from thc'e parts 
to Delhi is Rs 2 6 3 per maimd 1 rom Dellii the rale for gram and 
seeds is 8 annas 6 pies to Calcutta and 10 annas 9 pies to Bombay 
or Karachi 

The Table on p 123 shows the passenger fares and goods rates «hicli 
obtain on a few representative Indian railwats, and it Mill bo 
noticed that they are Inghest on the Jodlipore Eichaneer (metre gauge) 
and Cooch Behar (2 ft 6 in gauge) railways, a\hich may be reganled 
as light lines 

Light Railways — The question of light railw ays on the narrow 
gauge arose as far back, at anyrate, as 1862, w hen Jlr J L IVilson 
(Agent for the Indian Brandi Railway Company) informed the 
Government of India that he was “prepared to enter into definite 
arrangements for tiie construction of the roadways and tlio laying 
down of light railways thereon in Oudh and Rolitlkund In reply, 
the Government of India, while insisting upon the adoption of tlic 
5 ft. 6 in gauge for all railways intended to form portions of mam 
lines, would sanction as a temporary expedient the construction of 
narrow gauge light lines where the probable traffic wa« not sufficient 
to warrant a larger outlay, but only with the view of bringing them 
up to the standard m gauge and quality, when the traffic had so fur 
developed as to require it 

Tlieindian Branch Railway Company deserves particular mention, 
because, as Jlr Horace Bell observes,* “of all the numerous com 
panies that were projected for building light railways m India, this 
was the only one m Northern India that actually did proceed to 
build lines ” Tins Company laid a lir.bt railway of 4 ft g lUge on the 
public road from Aziroganj to Nalliati in Bengal, but the line, after 
being bought by the Government of Iiidii, was rvlaid on the 5 ft. G 
m gauge 

Lord Canning was very much m favour of Jlr Wilson’s propo'^als 
for laying light " * ’ 'os feeders to the 

standard gauge insisted that tlic 

proposed light li 5 ft 6 m gauge, 

und Jfr M ilson was not unready to accept this decision 

Sit C Trevelyan’s protest (m a JImuto, dated 4th September 1 863) 
against the construction of any railways, light or otherwise, on any 
but the 5 ft. G m gauge, is so interesting, not merely in regard to 
India, but m connection with the question of light railways m 
Lngland, that one paragraph deserves quotation — 

“I have always been of opimontUat a fallacy vs involved m tho 
idea of light railways The railway expericnco in England is greater 
than that of any other country bor many years after our railway 


• roUej in I idia, by Horace Bell, il Inst C.E., jv 125 
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specious the light railivay principle might be, there sometlnng m 
It ^\hich alwa}s led to its being abindoned on close examimtion , 
and it never arrived even at the dignity of an experiment Cheap 
agricultural railways are now being made m various parts of the 
countiy, but they are all solid, full gauged railways quite capable of 
bearing the rolling stock of the mam lines with which they are con 
nected and their cheapness arises only from their being single lines , 
from the landed proprietors ashing moderate rates for their land, 
because they are convinced of the advantage to them of the railways, 
and from the Parliamentary expenses having been reduced to a mere 
trifle 

Tlie general adoption of Lonl tlgin’s views, and the desire of the 
Government of India to adhere to the standard gauge so far as 
pos'ible are iiidiciteJ in the folloumg extracts from a dispatch,* 
dated April lb64, from Sir John Lawrence, Governor General, to 
the Secretary of State, with reference to the negotiations between the 
Government of India and tl o Indian Branch Railw ay Company — 

lion of light railways of the 
intended that the engines of 
. It was well understood that in 

Lngland engines of one company are rarely nm on the line of another, 
end that the practical working of rQilwa)s is not compatible with 
such a system of inteichangc of engines, and that all that la ever 
requisite is the interchange of waggons and carnages A 5 ft G in 
gauge liglit line was accordmgI> considered to mean a railway 
— • speed the ordinary passenger and 
I mam line^ 

bigm aiithonsed an arrangement 
which the character of the Oudh 
*0 defined, by dcchring that tlie 
maximum load per wheel should bo 3t tons, and tlio maximum speed 
15 miles an hour This will allow of llio ordinary waggon and 
’ ' ^ ‘ ^ ' ling over the Oudh 

■ To these arrange 


“29 It only rcraiins to us to call attention to two minutes of 
Charles Trevelyan, in the arguments of which we have been unable 
to concur 

“30 In his first minute, dated 30lh September last, objection js 
taken to the construction of narrow and light riilways So fir as the 
present proposals are concerned, the question of narrow lines does not 
arise But wc are not prepared to rcccdo from the position before 
taken up by the Government of India in respect of such lines, viz 
That when nothing better can be got, and with duo provision for 
their resumption and conversion into fuUgaugc lines when the traffic 
calls for the change, the Government may, without objection, aid 
* Pulicatj rvUey la /arf a, by Horace Bell 51 Inst C L. 
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In 1870 tlie whole question of gauge for light railways was the 
subject of keen debate m England, and the state of the case in India 
Mas described by IV T Thornton m a paper read before the 
Institution of Civil Fnginccrs on the 4th February 1873 The 
recommendation by Col btracliey. Col Dickens, and Jlr Eendel 
to regard 2 ft 9 in as the alternative to the standard gauge is 
justified to day by the increasing development of 2 ft 6 in gauge 
lines, and had their advice been followed, the continuity of standard 
gauge on mam routes Mould liaae been assured 

Lord Northbrook avishcd to lay the Indus Valley and Punjab 
Northern Railways with light 60 lb rails on the 5 ft 6 in gauge 
The Duke of Argyle mIio was then Secretary of State Mas strongly 
infaaoiir of the metre gauge beii g aloptcd as being both adequate 
and suitable but 
rail Mere pre«cribc 
Duke of Argyle a 

Northbrook in regard to both rail and gauge Accordingly the Indus 
^ alley Railway Mas conslructc 1 on the standard gauge, while so much 
of the Punjab Northern as had been laid between Lahore anj Jhelum 
on the metre gauge was conaerted to standard and tlic extension to 
Peshawar wns carried out on tlie same scale The works on the 
Giand Trim) road between Lahore and ‘Wnrirabad wore also 
oban loned and the railway place I on an independent alignment 
In 1880 Lord Lytton suggested that the Provincial Ooiernmenta 


cu» ed between the Punjab Government and the Sind, Punjab and 
Delhi Railway This line avaa tal en over from the company by the 
State on the Ist of January 1886, and thenceforward became part of 
the Nortli V estern State Railway, under the management of Col 
Conway Gordon, R E , who at once addre'ssed the Punjab Govern 
ment with reference to this important question of the construction of 
light railways in the Punjab 

Anticipating that on «o large a system as that under his manage 
ment tie annual renewals of rads might average about 100 railca 
Col Conway Gordon proposed to utilise these second hand rails for 
the purposes of light railways Although second hand rails which 
were iiiift for the mam line woiill be equally useless for branch line', 
if the latter were constructed os first claa> railways, tlioy would serie 
excellently for light railways or tramways, and he consileied tint 
light railways or tramways only were ncce««ary for opening up tlie 
country in the first instance AMicreacr, therefore, the Punjab Go\ 
enimont were of opnion that a branch line would bo useful for 
opening up a district or for connecting any important town with the 
North S\ estern Railway system, a cheap surface tramway should, lie 
suggested, be lail down anti out platform^, stations, or any other 
expensne convcnicncf", the oljcct being, in tho first instance, to get 



LIGHT RUL^^V\S IN INDIA 


127 


tlic metals Iinlved tlirougli and the traflic started with n minimum of 
expenditure In «liOTt, tlic hrnncli should he regarded simply as a 
tram, not a mhray, and deigned for a speed of not more tlnn ten 
miles an hour Ho proposed that the North Western Railway should 
give old rail', sleeper^, etc , and that tho I’unj ib Go\ ernment should 
give the land and furnidi the small cash expenditure nccc'sary to 1 ij 
down the line The Xorth We tem Railway should work tho lino 
a? cheaply as pos'ible, debiting the revenue account with actual ex 
pendituro onlj, and the net earnings should ho paid over to the Pun 
j lb Go\ ernment until their expenditure, without mtcrc«t, had been 
recouped After that the branch should bo consi lercd a part of tin, 
North Western Railway, and the net earnings cleiotetl to tho im 
provement of the line until it reached the general stamlard of other 
North cst^rn branches Col Onwa} Gordon hoped that tho ex 
pendituro thus required of tho Provincial trovernment would not bo 
more than Ra 2000 or RsSOOOamilo to laydown such lines and 
open them for tratlic 

The Government of India m 1SS7, when Col Conway Gordon had 
become Director General of Railways, reverted to these proposals and 
observed that, as a first experiment, two impoitant towns should bo 
selected, connected bj a road wide enough to admit of tho tramwa} 
being laid on the side of the road The 2 feet steam tramway at 
lerozporo was quoted as a sucec«sf(i] example of a lino on this plan 
It will be noticed that in I88C Col Conway Gordon appeared to bo m 

' ' ’ ’ 1 f - •> 

vision, 

N W R j was ashed to submit a rough estimato of the cost of laying 
a light railway from "Montgomery (on tho Northwestern Railway) 
to Pahpattan After riding over the proposed route, tho w nter csti 
mated that such a line could be made for Rs 480 483 or (the length 
being 28 miles) Rs 17,100 per mile Nothing was put down for 
preliminary expenses, as so short and easy a line could bo laid out by 
the AluUan divisional stall and the land, was mostly waste, 

w oiild be given by tlie Punjab Government but tho value of tho 
second liand permanent way material was included thu« — 

39 C0,000 c ft caithworh 

Rridges and culverts — 


oot tun), 


480, IS3 


Rs 

15,840 


17,000 

63,300 

284,730 

5,000 

94,553 


Supervisional charges, etc atEs 244 per cent. 
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The prospects of tins line -were not so favourable as to mtluce the 
Punjab Government to undertake its promotion 

In 1891, at the req^iiest of Col AVallacc, RE, director of the 
Jvorth ITestern Railway, the writer submitted a note on “ Feeder 
I ines in the Punjab and the New North "Western Route between 
Delhi and Karichi” Attention was drawn to the rapid develop 
mcnt of canals m the Punjab by the Irrigation Department without 
any corresponding development of feeder railways to tip the districts 
opened up to wheat cultivation and graduilly being colonised It 
was pointed out that with second hand material from the mim line, 
such light railwajs coull be and that from AVazirabad wis being, 
constructed at i cost of Bs 18 000 to Ra 20 000 a mile The profits 
contributed by branch to main lines generally were discussed, and the 
direct and indirect benefits likely to accrue to the province of the 
Punjab the ^>orth Western Railway, and the canals from the con 
struction of certiiu minor branches and connections on the light rail 
way principle wore described At the same tune particular notice 
was taken of the possibility of some of these imes being effective, m 
the first instance, as Io'’al railways and feeders only, but, ultimatelj, 
as forming pan of direct mam routes Tim three projects particn 
larly alluded to were the Chord Imc from Waziribid to Multan, that 
froisRohri toKotri nnd tint from Raliawalpur to Delhi The two latter 
Imejust been completed as first chs^ railways, the Rohn Ivotri lino 
by the State and the Southern Piinjablmcby a companv The Iiortli 
"vWstern route from Delhi to Ivamchi by these two Chords is thus 
reduced to 006 miles, as against 88S miles by the 1 R and C I route 
from Delhi to Bombay, and 954 by the Fast Indian to Calcutta Tlio 
him from U azirabad to Ivhancual is under construction m occord 
ance with 1 ght railway principles, as indicated by Col Conway 
Gordon, but the actual cost of construction is nothing like so low 
as he estimated 

The object of this lino is to open up the country now witerol hy 
the Clienah Canal Settlers from other parts aro reclaiming the 
desert lind as it becomes fertilised by the supply of canal water, and 
the railwaj will provide the means for exporting grain and other 
produce TIio branch was completed as fir ns Lyallpur in February 
1896, the permanent way consisting of second hand rails and sleepers 
obtained from tlio renewals of the mainline In the first instance, 
only one fifth of the full section of ballast has hecn spread Girders 
for all bn Iges have been fumisbed from the old stock of the 2sortli 
M csfern Railway The extension to Rhanewal will he practically a 
surface line with maximum grades as flat as 1 in 400 The actual 
cost of the M izirabad I yallpur section, including rolling stock, was 
113.38,78 000 far 95 08 miles The sanctioned estimate for the 
extension from Lyallpur to Khancwal amounts to Rs 27,00,000 for 
105 miles, without rolling stock 

In 1869, Colonel Conway Gordon, os Director General of Railways, 
attempted once moro to have precise and definite rules laid down on 
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the question of gauge The Secictaty of State, houever, was well 
advi«ed in leaving the question an open one, to bo decided m each 
particular ca«e by the Goa eminent of India The merits of the 2 ft 
6 in gauge as that to he adopted in hill country or in special cases 
where continuity of gauge is either impossible for physical reasons or 
unimportant for traffic purpose®, have recently been practically 
appreciated 

In 1896, the Government of India ismctl a circular — Government of 
India, Eailway Branch, P tv D , No 514 RC of 1896 dated 17th 
April 1896— in which they described the encouragement and assist 
ance they were prepared to give to private enterprise m the pro- 
motion of branch lines * 

Tlie Government of India cancel previous resolutions and summarise 
the concessions they are prepared to g ve for the construction of 
branch or feeder railways, not, as a rule, to exceed 100 miles in 
lengtli larger or more important railways and mountain branches 
being excluded 

The main line administrations interested mil have a prior right to 
construct hnuch lines forming feeders 

Tlie Government of India will publish lists of branch lines, for the 
construction of which they are prepared to accept tender®, and will 
consider tlio inclusion in the lists of such line» as may be suggested 
by others 

Applicants must be able to command financial support , the gauge 
inu®t he approved , the railway shall be subject to the Indian Rail 
ways Acts, the alignment, etc, must be approved, and the railway 
be built in accordance with standard dimensions, the line, while 
under construction, shall bo subject to Government inspection, and 
financial assistance may bo afforded by the Government of India, 
either as — 

(a) An absolute guarantee of a minimum dividend (not exceeding 

3 per cent ) m rupees (on capital expenditure in rupees), 
with such slave of surplus net profits as may be agreed 
upon , or 

(b) A payment by the main lino sufficient — with the branch com 

pany’s share of branch catmngs — to give the company a 
dividend of 3t per cent on capi*al expenditure m rupees, 
but m no case to exceed the net earnings of the main line 
on intcrclianged traffic , all net eamuigs of the branch over 
31 per cent to go to the company 

In either case — (a) or (V ) — capital raised in sterling will be 
entered in the company’s books in India in rupees at the actual rate 


Atipendts A II 
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The prospects of this line were not so favourable as to induce the 
Punjab Government to undertake its promotion 

In 1891, at the request of Col Wallace, II E , director of tlie 
Northwestern Railway, the sviiter submitted a note on “Feeder 
lines m the Punish and the Nesv North Western Route between 
Delhi snd Karichi" Attention s»as drawn to the rapid develop 
ment of canals m the Punjab by the Irrigation Department without 
any corresponding development of feeder railways to tap the districts 
opened up to wheat cultivation and gradually being colonised It 
was pointed out that, with secondhand material from the mam line, 
such light railways could be and that from Wflzirabad was being, 
constructed at s cost of Rs 18,000 to Ra 20,000 a mile The profits 
contributed by branch to main lines generally were discussed, and the 
direct and mlirect benefits likely to aecruo to the province of the 
Punjab the Isorth Western Railway, and the canals from tlie con- 
struction of certain minor branches and connections on the hglit rail- 
way principle wero described At the same time particular notice 
was taken of the possibility of some of these lines Icing effective, m 
tlio first instance as lo'’al railways and feeders only, but, ultimate]) , 
as forming part of direct mam routes The tlirec projects partiou 
larly alluded to were the Chonl Imc from Wazirilnd to Multan, that 
fromRohn tokotn, nnd that from Itabawalpur to Delhi The two latter 
have just been completed as fir»t class railway*, the Rohn Ivotn lino 
by the State and the Southern Punjab line b) a companv The ^o^th 
■iWstem route from Delhi to Karachi by these two Chords is tliiis 
miles by the 1> D and C I route 
tbo Fast Indian to CaUutta Tlio 
is under construction m accord 
ance with 1 ght railway principles, as indicated by Col Conway 
Gordon, but the actual cost of construction is nothing like so low 
as he estimated 

The object of this lino is to open up the country now watered by 
the Clienali Cinal Settlers from other jnrts are reclaiming the 
desert land as it becomes fertilised by tho supply of canal water, and 
the railway will provide the means for cxjiorting gram and other 
produce Ihe branch was complcU-d os fir as Lyallpur m February 
1896, the permanent way connsling of second hand rails and sleepers 
obtained from tho renewals of the mainline In tho first instance, 
only one fifth of the full section of ballast lias been spread Girders 
for all bn Igcs have been furnished from the old stock of tlio North 
■SVcAmw klavl'Kay Tive iw Kbawwwal vivU bw praaticaUy a 

surface line, witli maximum grades as flat as 1 in 400 llie actual 
cost of tho Wazirabad Lyallpur section, including rolling stock, was 
Rs 33,78,000 for 95 C8 miles The sanctioned estimate for tlio 
ptlension from Ljallpur to Khancnal amounts to Rs,27, 00,000 for 
105 miles, without rolling stock 

In 1889, Colonel Conw ay Gordon, as Director Gciicnl of Railways, 
attempted once more to have precise and definite rules laid down on 
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tbe question of gauge The becietaiy of State, lioivever, was well 
ad\ i«ed m leaving the question an open one, to bo decided m each 
particular case by the Government of India The jnents of the 2 ft 
6 in gauge as that to bo adopted m hill country or in special cases 
where continuity of }s either impossible for physical reasons or 
unimportant for traffic purposes, hive recently been practically 
appreciated 

In 1896, the Government of India issued actrcular — Government of 
India, Railway Eranch, P M D,No 514 R C of 189C, dated 17th 
April 1896— in which they desenhed the encouragement and assist 
ance they were prepared to give to private enterprise la the pro 
motion of branch lines * 

The Government of India cancel previous resolutions and summari'^e 
the conce'isiona they are prepared to g vo for the construction of 
branch or feeder railways, not, as a rule, to exceed 100 miles m 
length larger or more important railways and mountain branches 
being cscluded 

The main line adromiatrations interested w lU have a prior right to 
construct brancli lines forming feeders 

The Government of India will publish lists of branch lines, for the 
construction of w Inch they arc prepared to accept tender , and will 
consider the inclusion m the lists of such Imcs as may be suggested 
by others 

Applicants must he able to command financial support , the gauge 
must be approved , the railway shall bo subject to the Indian Rill 
ways Acts, the alignment, etc , must be approved, and the railway 
he built in accordance with standard dimensions, the line, while 
under construction, shall be subject to Government inspection , and 
financial assistance may be afforded by the Government of India, 
either as — 

(a) An absolute guarantee <jf a minimum dividend (not exceeding 
3 per cent ) in rupees (on capital expenditure in rupees), 
with such si are of surplus net profits as mny be agreed 
upon , or 

fi-) A paj ment by the roam line safTicicnt — with the branch com 
pany’s share of brancli earnings — to give the company a 
dividend of 34 per cent on cappil expenditure m rupees, 
hut in no case to exceed the net earnings of the main line 
on interchanged traffic , all net earnings of the branch over 
34 per cent to go to the company 

In either case — (a) or (t) — capital raised jn sterling will bo 
entered m the company’s books m India in rupees at the actual rate 
and time of remittance, together with English outlay from time to time 
at the Secretary of State’s average rate for the preceding half year 

The general character of the supervision and control of the 
Goaernment is then defined, m regard to capital expenditure, increase 
* Aprendix A II 
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The prospects of this line were not so favourahle as to induce the 
Panjub Government to undertake its promotion 

In 1891, at the request of Co! Wallace, RE, director of the 
N'orth Western Eailnay, the wnter suhtnitted a note on“reeder 
lines in the Puniah and the New Iforth Western Route between 
Delhi ind Karichi Attention nas drawn to the rapid develop 
ment of canals m the Punjab hy the Irrigation Department without 
any corresponding de^elopment of feeder railwaja to tap the districts 
opened up to wheat cultivation and gradually being colonised It 
iv as pointed out that w itli second li ind material from the main line, 
such light railways could be and that from Wazirahad was being, 
constructed at a cost of Rs lb 000 to Rs 20,000 a mile The profits 
contributed bj branch to mam lines generally were discussed, and the 
direct and indirect benefits likely to accrue to the province of the 
Punjab the North Western Railway and the canals from the con 
struction of certain minor branches and connections on the light rail 
•way principle were described At the same time particular notice 
avas taken of the possibility of some of these lines being effective, in 
the first instance as local railways and feeders only, but, ultimately, 
as forming part of direct main routes Tlio three projects particu 
larly alluded to were the Chord line from Wozirabad to Multan, that 
fromRohii tokotn, and that from llahawalpur to Delhi The two latter 
Jiave just been completed as fir t class railways, the Rohn Ivotri lino 
by the State and the Southern Piinjablineby a coropiiu The ^opth 
■\W8tcm route from Delhi to Kanclii by these two Chords is tlitis 
miles hy the ] B and C I route 
the I ast Indian to Calcutta Tlio 
IS under construction in accord 
ance with I ght railway principles, as indicated hy Col Conway 
Gordon, but the actual cost of construction is nothing like so low 
as ho estimate 1 

Tlio object of this line is to open up the country now waterc 1 by 
tlio Chenah Canal Settlers from other parts arc reclaiming the 
desert land as it becomes fertilised by the supply of canal water, and 
the railway will provide the means for exporting grain and other 
produce Tiio branch was comi'Icled as fir ns Lyallpur m February 
I89C the permanent way consisting of second liand rails and sleepers 
obtained from the renewals of the mam line In the fir^t instance, 
only one fifth of the full section of !>allast lias been spread Girtlcrs 
for all bn Iges have been furnished from the old stock of the North 
■\\ cstern Railway The extension to Klianewal will bo practically n 
smi’jco Vmv, x\ AVi niirxniram griitrs as \ ni Tbts 

cost of the M izirabal I yallpur section, including rolling stock, was 
Rs 3*^,7^, 000 for 95 C3 miles The sanctioned estimate for the 
extension from Lyallpur to Kltancwal amounts to R.s.27, 00,000 for 
105 miles, without rolling stock 

In 1889, Colonel Conway Gonlon, as Director General of Railway", 
attempted once more to have precise and definite rules laid down on 
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the question of gaiipe The feecretitj of State ho\;ever, was well 
advised in leann^ the question an open one, to bo decided m eacli 
particular case by the Go^ eminent of India The merits of the 2 ft 
6 in gauge as that to bo adopted in hill country or in special cases 
where continuity of t.auge is either impossible for pliysical reaoons or 
luuiupoitant for traffic purpoaes, have recently been practicall} 
appreciated 

In 189G, the Government of India issued a circular — Government of 
India, Railway Branch P A\ D,^o 514 RC of 189G dated 17th 
April 1896— m which they described the encouragement and assist 
ance tliey s' ere prepared to give to private enterprise m the pro 
motion of branch lines * 

The Government of India cancel previous resolutions and summarise 
the concessions they arc prepared to g ve for the construction of 
branch or feeder railwajs not as a rule to exceed 100 miles m 
length larger or more important railways and mountain branches 
being excluded 

The mam line administrations interested will have a prior right to 
construct branch hues forming feeders 

The Goiernmeut of India will publish lists of branch lines, for the 
construction of which they ate prepared to accept tender®, and will 
consider tiio inclusion m the lists of such lineo. as may be suggested 
by others 

Applicants must be able to command financial support , the gauge 
must bo approved , the railway «liall be subject to the Indian Rail 
avaj s Acts , the alignment etc , must be approved, ond the railivay 
be built m accordance with standard dimensions, the line, while 
under construction, shall bo subject to Government inspection, and 
financial assistance may be afforded by the Government of India, 
either as — 

(a) An absolute guarantee of a minimum dividend (not exceeding 

3 pet cent ) in rupees (on capital expenditure in rupees), 
with such sliaro of surplus net profits as may he agreed 
upon , or 

(b) A payment by the mam lino sufiicient — with the branch com 

pany 8 share of hrancli earnings — to give the company a 
dividend of 3V per cent on capi‘al expenditure in rupees, 
hut in no case to exceed the net earnings of the mam line 
on interchanged traffic, all net earnings of the branch over 
31 per cent to go to the company 

In either case— («) or (i) — capital raised in sterling avill be 
entered m the company’s boohs in India m rupees at the actual rate 
and time of remittance, together onth Eaghsh outlay from time to time 
at the Secretary of State’s average rale for the preceding half year 

The general character of the supervision and control of the 
Government is then defined, in regard to capital expenditure, increase 
• Appendix ^ II 
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of Bliaie or stock capital, permission to borrow, accounts and. statistics, 
audit, etc 

Funds for new capital works, required after opening, must bo pro 
vided by tlio company 

State railways’ regulations regarding rates and services will apply 
The additional concessions admissible are then stated These 
include — 

(1 ) The charge of interest during construction , 

(2 ) The free grant of land (hut not of land required for quarnes, 
ballast, brickfields, etc ) , 

(3 ) The supply and maintenance of electric telegraphs by the 
Government of India at (he usual charges , 

(4 ) The free use of results of existing surveys, and the preparation 
of fresh surveys on deposit of estimated cost , 

(5 ) The construction of the branch by the main line, and its 
maintenance and working by it at a fixed ratio of expenses 
to earnings, the ratio not to exceed 60 per cent, and to 
include charges for the use of the mam line stock , 

(G ) The incidence of expenses on account of the 33oard of Direc 
tion , 

(7 ) Tlio carnage of railway materials for the branch over State 
lines at the special rates 

The Goicrnment of India reserve — 

(1 ) The right to purchase the branch for twenty five times the 
yearly average net earnings (not including rebate payments 
of the preceding three years) at the expiry of tw enty one, 
thirty one, forty one, etc , years, on twelve months’ notice, 
with a maximum price of 120 and a minimum of 100 per 
cent of cost pnee on a rupee basts , 

(2 ) The right to fix and vary the classification of goods and 
maximum and minimum rates of each class of goods and 
passengers, and 

(3 ) A general control in respect to the number and timing of 
trams. 

Several railways have been sanctioned under the branch Imo terms 
laid down m the resolutions of 1693, 1895, and I89C One or two 
have been completed, and others are in course of construction 

The Bar«i Light Railway runs from Barsi Road — a station on the 
Great Indian Peninsula Kniluay, 234 miles from Bombay — to the 
town of Bar«i, a distance of 21 75 miles It w as originally sanctioned 
as a steam tramway project in December 1892, but, the promoters 
having appealed to the Secretary of State regarding certain terms 


The contract was executed on the Ist August 1895 
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Byway of assistancCj the companj was to be allowed to use the 
road between Barsi Town and Barsi ^ad Station for the construction 
of a single line of railway Any land required outside the road 
■nas to be acquired through the collector of the district, all expenses 
being borne by the conipanj The road had been constructed by the 
Gorernment of Bombay in 1870 for the purposes of a light railway, 
with maximum gradients of not more tlian 1 in lOO 

Gorernment may determine the contract on 1st January 1917, or at 
the expiration of any subsequent period of ten years, by giving twelve 
months’ notice If the contiact is so determined the Government is 
to pay to the company in England in sterling an amount equal to tlie 
total paid up capital, so fit as such capital shall have been expended 
with the authorisation of the Secretary of State 


01 peimuuiio d wjuei luaigm uu m es «i uiis ivuiu J» ouiious — 

birst-cla*? '*4 pics pec mile 
Second cla«s 12 pies per mile 
Thirl ell <5 8 pies per mile 
Fourth class 3 pics per mile 
Luggige, 4 pies per maiind per mile 
I Iforse*, each 24 pies per mile 
I Carnages, each 4 annas per mile 
Bogs each 8 annas per 50 miles 
I ParceU, under 7 seers for first 50 miles, G annas, 
I beyond, 3 pics per seer for every 50 miles 
f Fifth cla<s, 84 pies per ton ] er mile 
Fourth class 36 pica per ton per mile 
Third class 24 pies per ton per mile 
- Second eJaas 18 pics per ton per mile 
First-clasa, 12 pies per ton per mile 
Food grams 12 pies per ton per mile 
Coal, 10 pies per ton per mile 

A maximum terminal charge of 1 anna per maund is allow ed on all 
goods traffic, lenablc both at recemiig station or at station of 
dehicry Traffic booked through not liable for terminals at junctions 
The rates and fares are to be such as may from time to time be 
agreed upon between the Goieinment and the working agency, sub 
ject to the conditions that they ore to bo avithin the maximum and 
minimum rates and fares in force on the Last Indiin Railway, and 
that the chs«ification of goods is to be in accordance with that on the 
East Indian Railway 

The Barsi I ight Railway was constructed on the 2 It 6 m 
anil was opened for traffic m March 1897 One side of the chstnet 
and municipal roads was made over for laying the railway which 


Passenger fares 


Goods rates 
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occupies a m idtli varying from 0 ft 3 in , Mhero the line follows the 
gradient of the road, to 0 ft or so where the Imo rises to take the 
bridges A roadway of 12J ft or more is left for carts on the 
’ ’ ’ ’ "’he sharpest curve lias a 

1 in 88 for a lengtli of 
35 lb steel, flat-footed 

rails and steel sleepers, with 7 cubic feet of broken stone and moorum 
ballast to the foot run The fishplate^, weighing 12j lbs per pair, 
are 16 in long with four holes spaced 4 in apart, centre to centre 
The fishbolts are ^ in in diameter, with square necl s, cup shaped 
heads, nuts 1 in sqxnro and ,*5 in deep and Groa et s patent washers 
The steel sleepers are 5 ft 6 in long, C in wide, and 3^ in deep, 
weigh CO lb each and aro laid 10 to the 24 ft rail, tho rail being 
fastened m the clips by steel keys, two of which arc driven on the 
straight, and four with the B sleepers used on curses to allow widen 
ing of gauge as required On bridges wooden sleepers are used, 
every third sleeper being fastened down to the girders by two hook 
bolts, and the rail is secured to the sleeper by „ in dog spikes 

The engine and rolling stock are described in Chapter XIV The 
engine is e'^pensivo and heavy, bringing a weight of nearly twenty 
tons on a wheel base of 8 ft 3 in This throws on each sleeper a 
maximum load greater th m that on the metro gauge, and tho cost of 
inauitcnanco will probal ly be high even if the speeds aro kept low 

, I I 

« « ' , I 

This added considerably to the cost of construction 

The espenJitiirc up to 30th June 1897 on this line was £77,986, or 
£3535 a mile which is a far higher figuro than m the case of the 
Oack war’s Dihhoi, the Cooch Itehor, the Jlom, end other Indian 
lines constructed on tho 2 ft G in gauge (Appendix IV ) In fact it 
has been constructed, and equipped %'itli rolling stock, as a first-cla«3 
railway on a narrow gauge 

Tho gro«s earnings for 17 4 weeks (Varch to Juno 1897) were 
Iv’ 55,347, or about Es 150 per milo |icr week, a aery satisfactory 
figure for a near lino and it was expected to reach Es 230 per milo 


Tlio Ahmedabad Par mttj metre giugo line was opened for traffic 
to Talod m Maj, to Parintlj in July, and to Idir Ahmcdnagar m 
October 1897 Its length is 61 SO mi!c« Tho permanent way con 
fiists of 41 Jib flitfootel steel rails on deodar sleepers There are 
two bndgf« one of fix spans the other five spans, of GO ft Tlie 
ruling gradient is 1 in 200, and the limiting radius of cur\ e 1000 ft. 

V hen the negotiations with Ibe BB and Cl Eailway for the 
construction of this railway fell through, Afee'srs Killick, liixon, A 
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Co , of Bombay, appbed for a coiic€«sion to tafee up the project on 
feeder line term", offeriDR to construct the line with rupee cnjntaJ 
ITiis offer was accepted bj the Secretary of State, and, a concession 
lia\ing been gnen to the appheants, work was staited m January 
189G Tlie lino was constructed by the BB A Cl Eailway Com 


Go\ ernment undertakes to construct (from funds supplied by the 
company), work, and maintain the line, through State or othei 
agency, the necessary rolling stock being suppliol by the working 
agency (The agencj 'elected i-. the B B A, C I Railway Companj, 
with which an agreement for the purpose was entered into by 
Goaernment m 189G ) The chaige to the Ahmedabad Pannttj Com 
pany for the working, stocking and maioteiunce of the Ime is to be 
calculated half yearly at the «amc percentage of gross earnings as 
obtains on the I’ajputani ''[alwa undertaking, but it is provided that 
the charge shall not m anyjear cxcce<l 50 per cent of the gross 
earnings for that year The residue of the gro«s eaimngs, after 
deduction of the charge forworkin,., etc, is payable to the AP 
Company 

Bj agreement with the B B A C I l.ailwayCompan}, the Govern 
nieiitwill allow to tlie Ahmedabad Panntlj Company in leapoct of 
each calendar year, by way of rebate such a sura not exceeding 10 
per cent of the combined shares attributable to the B B d- 0 I and 
Bajputana 'Malwa Eailwajs of the gro's earnings from traffic inter 
changed between those railway®, or cither of them, and the AP 
Hailwaj,as will, together with the net earnings of the AP Com 
piny, make up an amount equal to interest for the year at the rate of 
•1 per cent per annum on tho actual capital expenditure Tin, 
Government will al«o allow the Company the sum of Rs 5000 per 
annum towards the Company s office expenses and expenses of man 
a^ement 

Rates and fares are to be such as may from time to time bo 
arranged between tho Government and tho workuig agency, but jt is 
proii led that they shall be within the maximum and minimum rates 
and fares for the time being in force on the R tf Railway Tlie 
classification of goods is to be in conformity with that m force on the 
R^r Railway 

Government may detenmno the contract if, before the hue is open 
lor traffic, tba company fail, on demand, to supply tho funds required 
for its completion In case of such determination the Goa ernment 
anil pay the company in rupees the fair aahie of the railavay, work® 
and stores gia ei) up 

Government may ako, by giving twelve months’ notice, determine 
the contract — 

(1 ) On tho 31st December 1917, or at the end of any subsequent 
period of ten years In this ca'o the Goa ernment imder 
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takes to pay to the compaii} in rupees a sum equal to 
tu enty five times the average yearly net earnings of the 
company during the last preceding fi%c year«, provided that 
such sum shall not etceed by more than 20 per cent the 
total capital expenditure of the company, nor be less than 
such capital expenditure, or 

{2 ) On the Olst December 1946 In this case the Government 
mil pay to the company m rupees an amount equal to the 
total capita] expenditure 

In 1894 or 1895 lit James Cume, of Karachi, applied for a con- 
cession, on hrinch line terms, for the construction of the Ahmcdabad 
Dholka section (32 miles), of the Ahmcdabad Dholcra Kailivay (78 
miles) on the metre gauge Tlio matter aias said to he under con- 
sideration 

During the year 1890-97 work was started on the following rail 
wajs, which were sanctioned under the “branch line terms” resolutions 
of 1893, 1895 and 1890 — the Tapti Valley (standard gauge) Kail 
*’ '■ ’ T> 1 > , • giuge) Kailway, the Hardwar 

MymensiDgh Jamalpur Suhban 
1 the Sultanpur Bogra Kaliganj 

I y ^ last are in connection with the 

Eastern Lengal 'stito Rulway system 

The Tapti Valley Railway will connect Surat on the B B and C I 
Railway with Amalncr the present terminus of a branch from Jalgam 
on the GIP Railway, the length being 1(52 47 miles "NVorkwis 


metro gauge, and IS miles long Work was commenced in Maj IS9G, 
and it was expected that tlio lino atould be opened for trafhc heforo 
ilie end of 1897. 

The alignment for extending the Hardwar branch of the Omlh and 
Rohilkhund State Railway to Dchraaias finally located m January 
1897 on behalf of the company by whom it is to bo constructed 
'ilierewill bo as much os 1600 ft- of tunnelling m it The length 
of the line IS 34 miles 

The two lines connected with the Eastern Bengal State Railway 
system nru being constructed hj State agency on behalf of the branch 
line companies, and wall be worked by the railwaj The Alymcn 
Mngh-Jomalput Kaligany w an extension of the Dacca section towarvU 
Sirajganj The Sultmpurl’ogra Kahgani line wiU tap the Assam 
traflic at an important point on the 1 rahmaputra River 

Other dcielopmentfl of the Dastem Bengal State Railway, which 
may attract {mate enterprise, are a metro gauge lino from I’ancha 
bibi eastwanl through Gaibanda to Kaltganj, and another westwanl 
to Gazol, which is on the route of a thinl line from Ruiagliat to 
Rayganj This last should be broad gauge from Ranagbat through 
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^loor'hedab'id to Bliagwangola, and metre gauge from tlie Ganges 
through Gazol to Ea3ganj, running northward all the way Other 
extensions which might bo made are from Kator to Rampur 
Boalia, from Phulbari to Sumjhia, from Saidpur to Titatyah, from 
Rangpur directly north to the Tee«ta River, and from Lalmaiiir Hat to 
Dhomani, all on the metre goage, from Dacca westward to Sealo, to 
complete the gip m the railway commumcation at present filled by 
steamers on the Pudda and Megna Rivers , and a broad gauge exten 
Sion from Rajbari to Paridpur 

In addition to the above a survey avas made in 1893 for a branch 
from Kelphaman on the £ B S Railway to Jayganj, a distance of 
mile-, at the request of a native gentleman who proposed to form a 
company and obtain a concession for the construction of the Ime 
The concession was grantwl m 1895 The cost of construction was 
estimated at about Rs 24 819 a mile, and the traffic prospects were 
considered favourable 

The Cooch Behar btate Rulway — worked for the Maharaja by the 


For purposes of comparison, a table (compiled from the Director 
General of Railways' Adroiiustration Report for 1894-95) will be 
found in Appendix lY , giving for certain railways the mileage, the 
cost, the gross earning', working expenses and net earnmgs, the 
amount of pas'enger and goods traffic, the tram mileage and the 
quantity of rolling stock In the chapter on “Light Railways m 
Belgium,” moreover, the cost of certain lines in India has been 
analysed and compared with the Belgian figures, the object being, as 
far as possible, to eliminate from the inquiry such exceptional lines as 
the Rajputau-i Malwa Railway and tho Darjeeling Himalayan, and, 
above all, to destroy the impression that our examples of light rail 
ways must necessarily be taken from lines constructed on a metro or 
narrower giuge As fair examples of Indian lines constructed m 
accordance with light railway principle®, the following may be 
mentioned — 

(rt) Standard /jauff/’ 'Wazirabad Ljallpur (actual cost, Rs 
40,531 per mile, including rolling stock) , Lyallpur Khana- 
wal (estimated cost, rollingstock not included, Rs 25,714 
per JJj’Avahad S}cA-}j{n}}^ per 

Sialkot Branch, NWR (K® t0,000 a mile, with second- 
hand rails and sleepers, no bridging, but expensive stations) ; 
Gvndn Singli Branch, XAVU (Rs 33,000 a mile, with 
second hand rails and new sleeper®, cheap station®, but con 
suRrible bridging) 

(t) Metre qawj'' Kolulknnd and Kumaon ^two section®, 
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takes to pay to the company in rupees a sum equal to 
twenty five times tlie avenge yearly net earnings of the 
company during the last preening five years, provided that 
such sum sliall not exceed hy more than 20 per cent the 
total capital expenditure of the company, nor bo less than 
such capital expenditure, or 

(2) On the 3Ist December 1946 In this case the Government 
will pay to the company in rupees an amount equal to the 
total capital expenditure 

In 1894 or l89o Mr James Currie, of Karachi, applied for a con 
cession on branch line terms for the construction of the Ahmedabad 
Dholka section (32 miles), of the Ahmedabad Dholcra Kailway (78 
miles) on the metre gauge The matter was said to be under con 
sideration 

During the year 1896 97 work was started on the following rail 
ways, avhieh arero sanctioned under the ‘ branch line terms resolutions 
of 1893, 1895, and 1896 — the Tapti Valley (standard gauge) Kail 
* ^ • gauge) Kaihray, the Hardwor 

Z Mymensingh Jamalpur Subban 

the Snltanpur Bogra Knliganj 
I y . last are in connection avith the 

Eastern Lengal State Raihvaj system 

The Tapti Valley Ilailway will connect Surat on the B B and 0 I 
Hallway a\ ith Amalncr the present terminus of a branch from Jalgam 
on the GIF Railwaj, the length being 102 47 miles Work was 


metre gauge, and 18 miles long V ork was commenced in Mft} 1896, 
ind it was expected that the lino a>ould be opened for traffic before 
ihe end of 1897. 

The alignment for extending Ibc Ilardwar branch of the Oiulli and 
Uohilkhund State Bailavay to Debra was finally located lu Januarj 
1897 on behalf of the company by whom it is to bo constructed 
ilicre arill he as much os 1600 ft. of tunnelling in it The length 
of the lino is 34 miles 

The two lines connected arith the Eastern Bengal State Railway 
system ari. being constructed hy State agency on behalf of the branch 
line companies, and anil be worked by tho railway Tlio 'Mymcn 
Mngh-Jamalpur Knliganj is an extension of tho Dacca section towards 
Sirijganj The Snltanpur Pogra Ivaliganj lino will tap tho Assam 
traflic at an important point on the Ifrahmaputrt River 

Other dciolopmcnks of the Eastern Bengal State Railway, winch 
may attract {naato enterprise, nro a metre gauge lino from I’ancha 
1 ibi exstward througli Gaibanda to Kaliganj, and another wcslwanl 
to Gazol, arhich is on the route of a Uunl line from Raiiaghat to 
luajganj Thu last should be broad gan„c from Ranaghat through 
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Moor-hedabad to 13]iap« angola, and metre gioge from the Ganges 
through Gazol to Raj ganj, running northward all the way Other 
extensions which might bo made ate from Nator to Eampur 
Boaha, from Phulbari to Sumjlin, from Saidpur to Titalyah, from 
Rangpui directly north to the Teesti River, and from Lalmanir Hat to 
Dhomam, all on the metre guago, from Dacca westward to Sealo to 
complete the gap in the radway commumcation it present filled by 
steamers on the Pudda and Megni Rivers, and a broad gauf-c exten 
Sion from Rajban to Fandpur 

In addition to the above a snr\ey was made in 1893 for a branch 
from Nelphamari on the E B S Radway to Jayganj, a distance of 81 
mile', at the request of a natne gentleman who proposed to form a 
company and obtain a concession for the construction of the Ime 
The concession was granted m 1895 The cost of construction was 
estimated at about Rs 24,819 a mile, and the traftic prospects were 
considered faaourahle 

The Gooch Behar State Radway — worked for the JIaharaja by the 


consideration 

For purposes of comparison, a table (compiled from the Director 
General of Railways’ Administration Report for 1894-95) will be 
found m Appendix IV , giving for certain railways the mdeage, the 
cost, the gross earnings, working expenses ond net earnings, the 
amount of passenger and goods trafilc, the tram mdeage and the 
quantity of rolling stock In tUo chapter on “Light Railways m 
Belgium,” moreover, the cost of certain lines in India has been 
analysed and compared with the Belgian figures, the object being, as 
far as possible, to eliminate from the inquiry such exceptional lines as 
the Rajputana Afalwa Radway and the Darjeeling Himalayan, and 
above all, to destroy the impression that our examples of light rad 
ways must nccessardy bo taken from line* constructed on a metre or 
narrower gauge As fair examples of Indian lines constructed m 
accordance avith light railway principle®, the following may be 
mentioned — 

{a) Sian 1(1] d gang'’ Woxirabad Lyallpur (actual cost, Rg 
40,531 per mile, including rollmg stock) , Lyallpur I^ana 
wal (estimated cost, rolhngstock not included, Ra.25,714 
per mile), Hyderabad Sliadipalh (Rs 30,112 per mile) 
Sialkot Branch, N W R (Rs <0,000 a mile, with second 
hand rads and sleeper®, ' ’ ' ' 

Ganda Singh Branch, * 
second hand rails nnd 
®iderable bridging) 

{!>) ^fLlre gang" Rohdkund and Kumaon ^two section® 



134 


LIGHT RAIMA Ali. AT HOMF A^D ABROAD 


takes to pay to the company m rupees a sum equal to 
twenty five times the average yearly net earnings of the 
company during the last preceding five years, provided that 
such sum shall not exceed by more than 20 per cent the 
total capital expenditure of the company, nor be less than 
such capital expenditure, or 

(2 ) On the 31st December 194C In this case the Government 
will pay to the company in rupees an amount equal to the 
total capital expenditure 

In 1894 or 1895 Air James Cumc, of Karachi, applied for a con 
cession, on branch line terms, for the construction of the Ahmedabid 
Dholka section (32 miles), of the Ahmedabad Dliolcra Railway (78 
miles) on the metro gauge Tlio matter was said to be under con 
sidcration 


1 

( 

i^stern Lcngal State Railwaj system 

The Tapti Valley Railway w ill connect Surat on the B B and 0 I 
Railway witli Amalncr, the present terminus of a branch from Jalgain 
on the GIF Rulway, the length being 102 47 miles V’ork avas 
commenced in November 1890, and h progres«iiig rapidly 

TIio line from Segow lie, on the Tirlioot section of the Bengal and 
North Western I’aihvay to Fakoaul on the borders of Nepaul, is on the 
metro gauge, and 18 miles long Work was commenced in Jfny 1890, 
and it avas expected that the Iiiio would be opened for traflic before 
ilie end of 1897. 

The alignment for extending the Ilardwar branch of the Oudh and 
Holiilkliund State Railway to Debra was finally located in Januarj 
1897 on behalf of the company by whom it is to bo con»tructe<1 
'ilicro will be as much as 1600 ft of tunnelling in it The length 
of the lino is 34 miles 

The two lines connected with the Eastern Bengal State Railway 
system arc being constructed bj State agency on bclialf of the branch- 
line companies, and will bo worked by the railway TJio Mymcn 
Mngh-Jnmalpur Kaliganj is an extension of the Dacca section towards 
Sirajganj Tlio Suit inpur Bogra Knligaiii lino will tap tho Assam 
traflic at an important jiomt on tho Lrahmaputra Riicr 

Other developments of the 1-astcrn Bengal State Railway, wliicli 
may attract private enterprise, are a metre gauge lino from I’ancha 
1 ibi eastward through Gaibanda to Kaliganj, and nnotlier westwanl 
U) fJazol, which is on the route of a tliinl lino from Ranaglnt to 
Rajganj This last ehoull lie broul gaii„o from Ranaghat through 
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Moor-hedabid to Uliagw angola, and metre gauge from the Ganges 
through Gazol to Kajganj, running northward all the way. Other 
exten'ions arhich miglit bo made are from Nator to Rampur 
Boaha, from Phulban to Sumjlua, from SatJpur to Titalyah, from 
Eangpur directlj north to the Teesta Rircr, and from Lalmanir Hat to 
Dhomani, all on the metre guage, from Dacca westward to Sealo, to 
complete the gip in the railway commumcation at present filled by 
steamers on the Pudda and Megna Rivers, and u broad gauge exten 
Sion from Rajban to Fandpur 

In addition to the above a survey avas made m 1893 for a branch 
from Kelphaman on the E B S Railway to Jayganj, a distance of 81 
milec, at the request of a native gentleman who proposed to form a 
company and obtain a conce>‘non for tlie construction of the line. 
The concession was granted m 1895 Tlio cost of construction was 
estimated at about Rs 2-1,819 a mile, and the trifllc prospects were 
considered favourable 

The Gooch Behar State Rulway — worked for the Maharaja by the 


single new railway was sanctioned during the year under the branch 
line tenns of 189C, although as many os fifteen sclicmes were under 
consideration 

For purposes of comparison, a table (compiled from the Director 
General of Railways’ Administration Report for 1891-95) will be 
found m Appendix IV , giving for certain railways the mileage, the 
cost, the gro^ earnings, workmg expenses and net earnings, the 
amount of passenger and goods traffic, the tram mileage and the 
quantity of rolling stock In the chapter on “Light Railways m 
Belmum,” moreover, tho cost of certain hues in India has been 
analysed and compared with the Belgian figures, tho object being, as 
' such exceptional lines as 

arjeeling Himalayan, and, 
j ur examples of light rail 

ways must necessarily bo taken from lines constructed on a metro or 
narrower gauge As fair examples of Indian linos constructed m 
accordance with light railway principle®, the following may he 
mentioned — 

(u) Stamhn il gauffe M aziiabad Lyallpur (actual cost, Rs 
40,531 per mile, including rolling stock) , Lyallpur Khana 
wal (estimated cost, rolhngstock not induded, Rs 25,714 
per mile), Hyderabad Shadipalli {Rs30,112 per mile); 
Sialkot Branch, If R R (Ks ^0,000 a mile, with second 
hand rails and sleepers, no bridging, but expensive stations) 
Ganda Smgh Brandi, N MMl (Rs 33,000 a mile, with 
second hand rails and new sleeper®, cheap station®, but con 
«iderablo bridging) 

{b) JAfre gau'j'’ Rolulkond and Kumaon ^two sections, 



136 


LIGHT RATLWAIS AT HOME AND ABROAD 


Rs 38,353 and Rs 37,858 per mile), Pahnpur Dee«a 
(Rs 24,175 per mile), Cawnpore Burhwal (Rs 21,550 per 
mile), Jodhporo Biclaneer (two sections, Rs20 141 and 
Rs22 375 per mile), Oodeypore Chitor (Rs.25,S94 per 
mile) Gaek war’s Melisana (Rs 35,209 per mile) , Jetalsar 
Rijkat (Rs 32 939 per mile) 

(c) Spectal gauf/Sb Jorhat, 2 ft (Rs 29,029 per mile), Gaek 
war s Dabhoi, 2 ft 6 in (Rs 20,306 per mile) , Cooch Belnr, 
2 ft 6 in (R's 33,450 per mile) , "Morvi, 2 ft Cm (Rs 24,220 
per mile) Kanma Dharlla 2 ft Cm (Rs 24,929 per mile) 

The exceptional ph) sical difficalties winch had to he o%ercome in 
the construction of the Darjeeling Himalaj an Railway sufficiently 
account for the high cost per mile of this 2 ft Imc, Rs 61 792 , and 
it would be unfair to quote this as a normal figure for so small a 
gauge Jloreover if the co^t of the 2 ft 6 in Barsi Light Railway 
(£3585 per mile) may bo expressed as Rs 53,775 per mile (taking 
Rs 1 as cqu il to lOd ) it avoufd seem that narrowness of gauge is its 
mam claim to be clas ed as a light railway 

Steam Tramways — In addition to railwjjs, there aic m India 
119J miles of steam tramways working outside municipal limits and 
104 miles under construction Included in the latter are the 
Ranagbit Kn hnagarh (2 ft 6 in ), Mangaldai (2 ft 6 m ), Howrah 
Amta (2 ft) and Howrah Siicakhalla In fact, the last two liaac 
since been completed by 3Ie3srs Martin d. Co on belialf of the Bcngil 
District Roads Tramways Company, and there seems to be a hrge 
field for undertakings of this description in Bengal 

The Howrah Amta lino ts twenty nine milc« and the Sheakhalla 
Ime twenty two miles long The stations are about two miles apart, 
80 that tralfic can be dealt with at frequent interaals. Within tin, 
limits of Hoirrah speed is limited to six miles an hour and in the 
diatnct to ten 

"With the liberal terms now held out by the Goiernment of India 
to companies formed for the construction of light railways, the onU 
obstacle to the attraction of Bntish capital is the (luctuations in 
exchange Lngli h capitalists are ofrail to ri k money in India 
which may be returned to them at a hei%-y los? If, ns tlio Secretary 
of State liolls out liope, a poll standird be estabh bed, fixing the 
stable exchange of the rupee at IGd , subject onlj to llio fluctuations 
of trade, British capital will finl a profitable investment in the 
development of lijit railwajs in Ip ha 
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LIGHT RAILWAYS IN IRELAND 

Cf>STE\T« — In h railwa\ s a«sist«l by Trea^urj loans — Baronial guarantee*— 
Traniivajs Acts of 1860 ISSl and 1«S3— Light radw^s constructed unilei 
these Vets— Too erpeuairely eonstmcted and worked — Not controlled by local 
authorities who had to bear the losses— Li„ht EailnaysAet of IS**? a boon to 
main line comianies and the leojle— Light itilnays constructed witli State 
asEistaiica under the Act of 1$S9 and 1*^90— Railways Act of 1896 comrs^tl "ith 
the English Act of 1896 

Light Hallways CoDStnicted under the Acts prior to 1889 — 
Ireland, in the development of her nilway system®, lias neter been 
able to preserve tho simc independence of State nd which Ins 
hitherto been so remarkable m England and Scotlend From tho 
very first, the Trenury has advanced money to railriay companies, 
usually on the secunty of a mortgage on the undertaking, and tho 
Government has not cl itmcd, m consequence of afTordiiig this assist 
ance, to exercise any more control over the details of working, rates, 
etc, than in the case of other railways Up to 1883, according to 
returns submitted to the Royal Commission held in that year, as much 
as £-1,101,401 had been thu® advanced, of this amount £2,921,414 
had been repaid by the railways, £37,772 bad been remitted by tlio 
Imperial Government, and the remainder was outstanding Up to 
1893, the Treasury loans had rcachel £4,197,740, of which tho 
rnlways liad paid back £3,383,278 

The railw ays also received public assistance in the form of guarantees 
of interest, secured upon tlie rates, by the baronies or local authorities 
of the districts traversed by the railways, and here, again, tlie public 
bodies assisting did not, therefore, interfere with the service or rates, 
although they were generally represented by one or more members of 
the Hoard of Directors nominated bj them 

To such aid from the State and local authorit es must be added, in 
many instances, the prnate aid of landed proprietors in the form 
of suh-fcnptiocs of eapffjl or guarantees of interest 

In tho poorer districts lioweaer, when railway® were often urgently 
required, there was little to attract capital, and legislation bad not 
been favourable to the construction of light lines 

By tliQ Tramways Act of 1860, the compul«orj aequi«ition of land 
was proMded for, but projects had first to be submitted to the Grand 
Jury, tlien to the Lord Lieutenant m Council, and finally to Pa®’ - 

/ 



138 


LIGHT PAIL\\A\S AT IIOML ANP ABROAD 


nient for confirmation by an Act Tlie last formality was dispensed 
Mith in the following year By the Tramways Amendment Act of 
1871, mechanical traction at a maximum speed of six miles per hour 
on roads and of tlireo miles per hour in towns was permitted, and the 
maximum speed on roads was increased to ten mdes per hour m 1881 
But much more important than all these was the Tramways and 
Public Companies Act of 1883, the intention of which was, first of all, 
to throw the responcibihty of railway dcyelopment in poor districts 
upon the local baronies and then, perhaps, to share it with the 
Imperial Government Tlius promoters would submit a project for a 
light railway to the Grand Jury, and the ratepayers nuqht oppose it 
the approval of the Grand Jury would throw upon the rates of the 
whole country, or of so many baronies, charges, not for the interest 
only, but for deficits on worhing expenses, and even the obligation of 
working the line if it was abandoned b) the promoters On the other 
Iiand, although the Grand Jury might nominate a director or appoint 
an auditor, it had no teal control over the railway, so long ns it was 
run by the promoters Tlie project further required the acceptance 
of the Privy Council and, \( opposition was still maintained, tha con 
fipmation of an Act of Parliament The last carried with it the 
obligation to repay the Grand Jury, either (n) interest on capital to 
the extent of 2 per cent, or {() lialf the dincrcncc between the net 
receipts and the total guirantccd interest required, whichever might 
be smaller 

Under the Tramways (Ireland) Acts, 1860 to 1SS3, have been con 
structed (excludmg three or four lines worked by one or other of the 
great railway companies) 230 miles of light railways Tlioy* show 
total receipts of ^£55,625 (about X240 per mile), a total working 
expenditure of £57,856 (about £252 per mOe, or 101 per cent of 
receipts), and a deficiency of £2231 (or £9 7 per mile) by way of net 
receipts The local ratepayers (wiUi the exception of about £25,000 
per annum failing to the charge of the Imperial Government) have to 
make good this deficit, and the whole of the interest on capiiil If 
we look up the ^Iitchelstown and Tennoy Light Railway in the 
returns we find that, of a 5 per cent rate of dividend 2 per cent is 
guaranteed by the Imperial Government and 3 per cent by the 
' Tile total capital of all these 
ed by the great companies) is 
61,199,175 13 guaranteed, either 

at 4 or 5 per cent 

Tha following have been quoted os the more favourable m their 
resultsW tl 1 *• - 1 « — - » 41 _ _ 

m the tabl 
and Skibbe 

The Cl^ 
receipts of 
Muskerry, 


Pailtcay Tel ms, 189G 
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‘ ’ The Bdiiill and Skibbereen, 

nd shows receipts of £2300, 
^ The Tralee and Dingle, 37 

niiles long, cost £40 j 4 pet mile, and shows receipts of £5891, 
against an expenditure of £9341 Thus, the proportions per cent 
of expenditure to receipts on these font lines are 104, 83, 146, and 


IVorkias Ex|>enditure, Net Receipts 
and ItolliDg Stock of Light Railways 
authorised under tlie Tramways 
(frefand) tets, ISGO to 1SS3 


1 t 


Tralee 

Dingle 

Lengtli nt Line in miles oj^n 

. 1 No 

37 

18 

15 

37 

iliinteiianceof U ayand tVorks 

X 

1339 

174G 

999 

4017 

, Locomotive Power 


2o-9 

2371 

1081 

2319 

Repairs of Carruges and 
Wa„ou> 

1 

571 

593 

819 

411 

. TraSIe £v|ieii>.e3 

1 . 

146' 

1996 

567 

1680 

I General Charges 


743 

692 

318 

653 

1 Rates and Taxes 

J . 

70 

43 

9 

44 

Coiiijieiisituii for Goods 


19 

14 

Nil 

7 

Legal and Parliamentary 

, 

31 

S 

85 

35 

Miscellaneous . , 


130 

COS 

Nil 

275 

Total At oiktii., Ex^ieiiditure 

. 

6830 

7S6o 

3363 

9341 

1 Total Rcceij ts 


6350 

9172 

2306 

5S91 

1 Net Reccij ts 


-39 

1006 

-1062 

-3450 

Proiwtioii I'tr cent, of Evpendi i 
ture tn R eeipts 1 

lOl 

S3 

146 

159 

Locomotiies 

No 

6 

5 

4 

5 

Carniges A' agons, Trucks, etc 

1 ■■ 

95 

7S 

54 

50 


one that 


'lae much 
lys, which 

Is uuoui .toiuo, a iitaiy jun-e u> pay loi a a lu liin. They are 

too subst mtially built and too expensively worked, in accordance witli 
Hoard of Trido traditions, for lines with such poor avenge trafSc 
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rpceipts as X239 per mile The liei\y expenses, duo to the compli 
cated preliminary procelure anl the purclnso of land, ab orbed so 
much capital that none was left for profitable expenditure on purposes 
absolutely noccs«arj to the development of traffic The administra 
tion of small lines ns separate concerns is always expensive and the 
Act of ISb”! hid expressly ignored the great railway companies 
Above all the locil authorities who liad to stand all n ks and bear 
all los es had no proper control oicr the petty companies who con 
structed and worked the lines the baronies were saddled with all the 
Labilities bit were armed with none of those powers which should 
accompany responsibility 

Accordingly the Royal Commission on Irwh Public orks — to 
which refeiLiic has alrcalybeen made — m 18‘*S reporte 1 that tlie 
preliminary procedure w »s expensive anl complicate I that the local 
authorities eight not to be liable for working cxpcii cs as well as 
interest on capital that the ability to promote such lines sliould b 
extended to ox sting ra Iway companies that the adoption of v narrow 

r sliould rather be 

1869 1890 and 

1896 — "NMiile the Act of 1883 expressly ignored the great railway 
companies in relation to tramways or light railways, the Li,ht Rail 
ways (Ireland) Act 1883 [52 ^ 53Vict] applies most particularly 
to thorn The promoters (a) m y be an Iruh railway company having 
a railway open for traffic or (0 may 1 avo an agreement approved by 
the Treasury for the w orking of the light railway by such a railway 
company, or (c) may apply under the provisions of the iVet of 1883, 
for a baronial guarantee on n portion of the paid up capital of the 
light railway Tlie Treasury might 
with a free grant or a loan but wo i 
than £20 000 a year in addition to 
appropriated of the £40,000 a year 

nor should any capital sums granted exceed £600 000 m the ar'gre 
gate , annual grants moreover, should be reduced m limit by 3 per 
cent on any capital grants, and capital grants would be similarly 
reduced by any excess of annual grant over and above the £42,000 
a year mentioned above capitalised at 3 per cent It lay with the 
Lord Lieutenant in Council to declare that a light railway should be 
constructed betw een certain places for the development of fisheries or 
other industries that special assi tance from the State w as required, 
O.'.a-t. O.’/i. oi 

were not constructed w ithm a certain period 

No d<mbt this Act followed by the Railways (Ireland) Act 1830, 
and the Transfer of Railways (Ireland) Act, 1630 — the last of which 
’ * mpany, fcttJt 

0 the mam 
lines upon 

the easiest torms under these Acts Of tw elve light railways a"gre 
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137 iiulcs towards the construction of winch Stite assistance 
has been pneii m the form of free grants unaccompanied by any em 
barra insj condition®, all but one — the Donegal and Ivillybeg', a 3 ft 
gauge line — have boon constructed on the normal Irish gauge 5 3 , 
and near!} all are worked by such riilw ly companies as the Jlidland 
Great extern, the Great Southern anl Mestern the Cork Bandon, 
and South Coa t, etc But tliej reach important fishing grounds, 
more o penallj on the we t coist they penetrate to the poorest dis- 
tricts in Donegal 'Majo, Galwij, Ken}, Cork Down and Sligo, 
and, if the main lines profit b\ the contnbutiac tralfic of lines for 
which the S ate ind the baroiiic have provided the capital the 
people of the e di'tricU reap al o the full advantages of long needed 
railways un ler the clhcicnt management of the great railway com 
panic 1 hat the latter are fairly prosperous maj bo conceded seeing 
that their average return on all dcjcnptions of capital was 4 30 per 
cent S') compared with 5h7 per cent in the United Kingdom m 
1804 That thej couU — or, isaraittcrof business, would — build, 
cither on their ow n standard or as light railways, the lines we are 
discus ing I not so certain oi rather, this much is certain, that 
without tii« freely given lielj' of the State, these lines would not have 
been constructed at the very time when they were most wanted 
A I IJvlfours Railway Act of 18>'0 was in fact, the sufficient 
means not only of dealing with an immediate and pressing distress, 
but al 0 of extending the lasting benefits of railway communicition to 
poor and j olated districts 
The followin'' is a list of these luht nilvvays t — 


Achill Evleiisun 
bilhna an 1 KilUh 
b iltimore an 1 fekiW ercen, 
IGntry I jy }■ xten»lon 
Gollooii^y and CUreniorns 
Uonegil an 1 KiUibegs 
Downpatrick, killough, and 
Vrfglass 

OalTvay anl Chfden 
lloidford and Kenmaro 


L»n„Hi 

Mites 


8 

'i 

If 

47 

18? 

8 


Killorglm anl a alentiv. 


26? 


Striiiorlar an 3 GlentiPS 24j 

est{ ort and Jlallaranti) 18 


Woiking Rjilwa) Connanj 


Midland Great M esiern of Ireland 
Midland Great M extern of Ireland 
Cork Fandon an 1 sinutli Coast 
Cor) Bandon and Soutit Coast 
Waterford and Limerick 
Donegal 

follast and County Down 

MidUi d Great W cstern of Ireland 
Grcit Soutl ern and Western of Ire 
land 

Great S'oulliem and W estern of Ire 
land 
Donegal 

Midland Great W cstern of Irelai 1 


* 'Irisli Riilways and their rwrehase bj the Slate’— TAe railiray nortl, 
Feb l«9a 

t /’aifioiy /’clitnn 1S90 
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The estimated cost of tho Donegal line, on the 3 ft gauge, the 
axle load being lestncted to eight tons and tho maximum speed to 
taventy five miles an hour, was as much as £GG00 per mile Of the 
total capital required by the company specially formed for its promo 
tion, ill 15, GOO was a free grant from tho Treasury and 1000 guaran 
teed capital If so light a lino on a narrow gauge was to cost so 
much as £GG00 per mile, we can easily conceive that the larger rail 
way companies, which accepted Treasury grants covering less than 
this amount, for the construction of light railways on the standard 
gauge, to carry standard rolling stock, were prepared to spend money 
out of their own poeketi, m order to build what were practically 
standaiJ railway extensions or branches of the existing mam 
lines 

Finally, we have the Railways (Ireland) Act, 1896 [59 A GO Vict 
cap 34], which brings Ireland more into agreement w ith the conditions 
prescribed for England and Scotland in tlio Light Railwajs Act, 189G 
[69 A GO Vict cap 48] 

Thus, section I of the former corresponds with sections 4 and 5 of 
the latter, hut diilers from them masmuch as it restricts State aid to 
an existing railway company, willing either to construct, w ork, and 
maintain tho proposed railway, or to work and maintain it wlien con 
structed On the certificate of the Lord Lieutenant that the proposed 
railway is necessary for the development of a district too poor to 
induce the construction of the proposed railway without special assist 
nnce, the Treasury may agree to aid tho existing railway company, 
willmg to take up the proposed railway, by an advance, up to one 
half of tho cost of construction, provided that landowner^, local 
authorities, and other persons locally interested, have done their fair 
part by free grant of 1 ind or otherwise The advance may be a free 
grant or a loan at interest The Board of Works may determine the 
surveys, plans, and estimates, if those submitted be not approved, 
and m the conge«ted districts may undertake the constniction if this 
existing railway company wll not do so 

Section 4 corresponds with clause C of the Lnghsh Act It limits 
the total amount of adi ances to ^500,000 The required money may 
be lent to the Treasury by tho National Debt Commissioners 

Under section 3, certain provisions of the Tramways Acts — relating 
to baronnl guarantees, tolL and rites of clnrge, deposits, mterfer 
ence of the country surveyor, ct&— are not to apply On the other 


from unfair increase of local rates under clause 2 (c), which corre 
spends with section 5 (1) (c) of the English Act 

Powers of owners to grant land or advance money for a light rail 
way are dealt with m section 5, which corresponds with section 19 of 
the English Act 

Entry on land is provided for under section G 
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The npplt<ntion of General Rulwiy Acts defined in section 8, 
Tvhich corro'ponds with section 12 of tlie English Act 
Under section 10, anj Grand Jury may, under certain conditions, 
present money in aid of the railway 

Under section 13, this Railways (Ireland! Act IbOG, together with 
the Transfer of Railways (Ireland) Act 1890 — and the Tramways 
(Irelan 1) Acts as therein defined — and the Tramways (Ireland) Act, 
1895 may be cited collectiielj as the Traniwajs (Ireland) Acts, 
ISGO to 189G 
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licary work— Messrs John Fowler A Co e agricultural and road engines— Tyres 
for traction engines— Traction wagons 

Hestnctions on use of Steam Locomotives on Hoads — At the 
end of the first chapter it was observed that toad transport— by 
road locomotive®, traction engines and car®, auto motors, etc — might 
often supply the place of light railways 

“A verj important subject for consideration also in connection 
with the Light Railways Act' — caid Sir John ^Volfe Barry* in Ins 
presidential address to tbo members of the Institution of Cml 
Engineers in 1896 — ‘ ani1,m itself, is the future of auto motors as 
applied to the light traffic, whether of goods or passenger®, to bo 
accommodated by the proposed light lailways , and no engineer can 
read the accounts of tho results attained by auto-motors, or baa e seen 
the machines in operation, without recognising their promise for the 
future ” 

The difficulties opposed by the legislature to the U'se of steam 
engines on roads t avera such as practically to restrict their use to 
agricultural work — threshing and steam ploughing for example — and 
to the conveyance of merchandise and heavy material, which could 
not so readily be hauled by horses This fact was borne out bj 
evidence obtained in committee in 189G,t that the majority of traction 
engines escaped the payment of licence duty under the exemption 
granted to engines used solely for agricultural purposes 

Eoad locomotives were held to be nuisances at common law It 
might take an owner three months to obtain from a Court of Quarter 
Sessions a licence to travel on tho highway In country districts the 

• Vin Free Inst CF,voJ cxxvii , 1897 

t JI Laren on ” Steam onOoBimem Itoads, ’ la J/i 1 Free list OFiyol eiu , 
1891 \ 

t report fr ” — . ^ ^ . - . _ . 

1896 
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speed of a traction engine was limited to four miles an hour, and a 
man had to walk in front of it, at a distance of not less than twenty 
yards The road authorities had almost absolute power to forbid the 
u«e of certain bridges by such engines (which we must acknowledge 
to be only reasonable), and damage done by them had to he made 
good, which would not have been required if horses had been used for 
draught Jloreover, urban authonties might embody in their local 
Acts clauses prohibiting the use of road locomotives m any street or 
in any road within their jurisdiction 

The mechanical difhculties, complained of by owners of road loco- 
motives, included the heavy grades on the roads, the sharp corner®, 
and the sinkago of had roads 

The legal obstructions undoubtedly call for revision, and, to a con 
siderable extent, for removal The mechanical difficulties depend 
Upon the claims of this particular description of road traffic to he 
regarded as ordinary traffic, for which the ratepayer must provide 
efficient roads The question, is whether traction engines can get out 
side the definition of extraordinary traffic furnished by Lord Justice 
Bowen (m the case of Uill i Thomas, 2 Q B , p 333) — 

"Extraordinary traffic is really a carriage of articles over the road, 
at either one or more times, which is so exceptional in the quality or 
quantity of goods carried, or m the mode or time of user of the road, 
as substantially to increase the burden imposed by ordinary traffic on 
the road, and to causo damage and expenses thereby beyond what is 
common ” 

So long as they ate covered by the term " esttaordmary traffic," 


and if the escape of fire up the funnel was guarded by a grating m 
the smoke box just aboAO tlie tube level Danger to life and property 
from scaring of horses was diminished by boxing m the machinery as 
m Hancock’s carnages, and these also passed the steam into a silen 
cmg box which broke the blast Traction engines fitted with air- 
condensers went without much noise from the blast 

In mo\ing the second reiding of the "Locomotives on High 
ways Bill,” on the 30th June 1896, Mr Chaplin caused some amuse- 
ment by expressing his belief that the hght-road locomotive might 
become a dangerous rival of the light railway , that it would develop 
a big industry, tend to decrease railway fare®, and prove to be of 
great advantigo to agricultural interests in the transport of farm 
produce at a cheaper cost They were largely u®ed abroad, especially 
in Trance 

» V n Proe /ml CPi, Tol cm , 1S91 
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far traction engines— fraction nagons 

Restrictions on use of Steam Locomotives on Roads —At the 
end of the first chapter, it was observed tint road transport— by 
road locomoln e«, traction engines and car«, auto motors, etc —might 
often supply the place of light railways 

“A very important subject for consideration also in connection 
with the Light Railways Act — aaid Sir John Wolfe Barry* in Ins 
presidential address to the members of the Institution of Cml 
Engineers in 1896—' anl, m itself, is the future of auto motors as 
applied to the light traffic, whether of goods or passengers, to be 
nccommodatcd by the proposed light railways , and no engineer can 
read the accounts of the te«ults attained by auto-motors, or have seen 
the machines in operation, without recognising their promise for the 
future ” 

The difficulties opposed by the legislature to the use of steam 
engines on roads t were such as practically to restrict their use to 
agricultural work — threshing and steam ploughing for example — and 
to the conveyance of merchandise and heavy material, which could 
not so readily bo hauled by horses This fact was borne out by 
evidence obtained in committee in 1896, { that the majority of traction 
engines escaped the payment of hcence duty under the exemption 
granted to engines used solely for agncuUural purposes 

Hoad locomotives were held to be nuisances at common law It 
might take an owner three months to obtain from a Court of Quarter 
Sessions a hcence to travel on the highway In country districts the 

• 1/trt Free ln.it CE vol czxni , 1897 

+ JI'Laren on “ Steam on Common Roads,” la i/n Troc list CE,^o\ cm, 
1891 V 

J Ffport /rini the Select CvtnmUIee on Traction Engxnea on Toads 1st July 
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speed of a traction engine ^ras limited to four miles an hour, and a 
man had to walk in front of it, at a distance of not less than twenty 
3 ards The road authorities had almost absolute power to forbid the 
u e of certain bridges by such engines (which we must acknowledge 
to be only reasonable), and damage done by them had to be made 
good, which would not have been leqmted if horses had been used for 
draught Aloreover, urban authonties might embody in their local 
Acts clauses prohibiting the use of road locomotives in any street or 
in any road within their jurisdiction 

The mechanical difficulties, complained of by owners of road loco 
motives, included the heavy grades on the roads, the sharp corner®, 
and the smkage of had roads 

The legal obstructions undoubtedly call for revision, and, to a con 
siderahle extent, for removal The mechanical difficulties depend 
upon the claims of this particular description of toad traffic to be 
regarded as ordinary traffic, for which the ratepayer must provide 
efficient roads The question is whether traction engines can get out 
side tho definition of extraordijiary traffic furnished by LordsJustice 
Bowen (in tho case of Hill v Thomas, 2 Q 11 , p 333) — 

“Extraordinary traffic is really a carriage of articles over the road, 
at either one or more tunes, winch is so exceptional m the quality or 
quantity of goods carried, or in the mode or time of user of the toad, 
as substantially to increase the burden imposed by ordinary troffic on 
the road, and to cause damage and expenses thereby beyond what is 
common ” 

So long as they are covered by tho term “extraordinary traffic," 


and if tho escape of firo up the funucl was guarded by a grating m 
the smoke box jnst above the tube level Danger to life and property 
from scaring of liorsis was diminished by boxing m the machinery as 
in Ifancock’a carriages, and these also passed tho steam into a silen 
cing box winch broke the blast Traction engines fitted with air 
condensers went witliout much noiso from the blast. 

In monng the «econd reading of the “ Locomotives on High 
ways Bill,” on the SOtb June 1896, Mr Cliaplm caused some amu«c 
ment by expressing Ins belief that the fight road locomotive might 
become a dangerous rival of the light railway , that it would develop 
a big industrj, tend to decrease railway fare® and pruac to be of 
great advantage to agricultural mterests in tho transport of farm 
produce at a cheaper cost They were largely u«ed abroad, especially 
in riance 
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lor traction engines— IVaotion wagons 

Bestnctions on use of Steam Locomotives on Roads — At the 
end of the hrst chapter, it was observed that road transport— by 
' ’ ’ ‘ ‘ ' ’ cars, auto motors, etc— might 

' ^ isideration aho in connection 

with the Light Railways Act” — said Sir John Wolfe Barry* m his 
presidential address to the members of the Institution of Civil 
Engineers in ISOG — ‘ and, in itself, is the future of auto motors as 
applied to the light traffic, wliether of goods or passengers, to bo 
accommodated by the proposed Lght railways , and no engineer can 
read the accounts of the results attained by auto motors, or have seen 
the machines in operation, without recognising their promise for tho 
future ” 

The difficulties opposed by tho legislature to tho use of steam 
engines on roadsf were such as practically to restrict their use to 
agricultural woth — threshing and steam ploughing for example — and 
to the conveyance of merchandise and heavy material, which could 
not so readily bo hauled horses This fact was borne out b) 
evidence obtained in committee in 1896,]: that the majority of traction 
engines escaped the payment of licence duty under the exemption 
granted to engines used solely for agncultural purposes 

Road locomotives were held to be nuisances at common law It 
might take an on ner three months to obtain from a Court of Quarter 
Sessions a licence to travel on the highway In country districts the 

• Vin Proc Inst CE, ro} cxxru , 1897 

t M Laren on "Steam on Common Roads ”10 ifi i Proc Inst C E.vol cm , 
1891 > 

J Peport from the beUcl CummUee on TrtttUon Engines on Foods 1st July 
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speed of a traction engine was limited to four miles an hour, and a 
man had to walk in front of it, at a distance of not less than twenty 
yards The road authorities had almost absolute power to forbid the 
u®e of certain bridges by such engines (which we must acknowledge 
to bo only reasonable), and damage done by them had to be made 
good, which would not have been required if horses had been used for 
draught Moreover, urban authorities might embody in their local 
Acts clauses prohibiting the use of road locomotives in any street or 
in any road within their jurtdiclion 

The mechanical diffic^ties, complained of by owners of road loco 
motives, included the heavy grades on the roads, the sharp corner", 
and the sinkage of bad roads 

The legal obstructions undoubtedly call for revision, and, to a con 
siderable extent, for removal The mechanical difficulties depend 
upon tlie claims of this particular descnption of road traffic to be 
regarded as ordinary traffic, for ulnch the ratepajer must provide 
efficient roads The question is whether traction engines can get out 
side tlio definitioa of extraordinary traffic furnished by Lord Justice 
Louen (id the ease of Hill v Thomas, 2 Q C, p 333) — 

"l^xtraordinary traffic is really a carnage of articles over the road, 
at either one or more times, which is so exceptional m the quality or 
quantity of goods carried, or id the mode or time of user of the road, 
as substantially to increase the burden imposed by ordinary traffic on 
the road, and to cause damage and exjienses thereby beyond what is 
common *’ 

So long as they ire covered by the term “extraordinary traffic, " 
a 


] 

t 

® , I 

and if the escape of fire up the funnel was guarded by a grating in 
the smoke box just abo% o the tube-level Danger to life and property 
from scaring of horses was diminished by boxing in the machinery as 
in Hancock’s carnages, and these also passed the steim into a silen 
cing box which broke the blast Traction engines fitted with air 
condensers went without much aoiso from the blast 

In moving the second reading of the “ Locomotives on High 
ways Bill,” on tho 30lh June 1896, Mr Cltaplm ciused some amuse- 
ment by expressing liis belief that tho hght-road locomotive might 
become a dangerous rival of the railway , that it would develop 
a big industry, tend to decrease railway fares, and prove to be of 
great advantage to agricultural interests m the transport of farm 
produce at a cheaper co-t. ITiey were largely u«ed abroad, especLilly 
in Prance 

* J/ n P/ve Inst C E,, vol cm , 1*91 
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mechanical 
ind drainng 
emotive not 

to exceed in weight unladen four tons), it must be so constructed 
tint it shall emit no smoko or visible vapour except from any tem- 
porary or acculentil C'lU'se A council of any county or county 
borough may prevent or restrict tlio use of such locomotives upon 
bridges ivhich would be unsafe for them A proper light must be exhib- 
ited by the locomotive at night It must carry a bell to be used as 
a warning Its speed must not exceed fourteen miles an hour, or any 
less speed pre^enbed by the Local Government Loanl, which al'O 
retains the pouer of making regulitions regarding the construction 
and use of these locomotives, and of prohibiting or restricting their 
use in croM ded streets or other dangerous places An excise duty of 
two or (if the locomotn o exceed two tons in weight) of three gumeas, 
together with the Iicen'e for the locomotive as a carriage or hackney 
carnage, is to be paid 

Motor Cars relieved from some Eestnctions — On the 14th 
hovember 189G, motorcars being no longer classed as traction 
engines, regulations, supplementary to the above Act, were issued by 
the Local Government Beard, and some motor cars made a trip from 
horthumberlond Avenue, fid Reigate, to Brighton The “hght 
locomotive ’ must be capable of being worked either forwards or 
backwards There may bo bosses or projections on pneumatio tyres, 
if they arc used, otherwise, wheel tyres must be smooth, with a 
breadth varying from 4 to 2J inches, according to the weight of the 
vehicle Two independent hnkes arc required Any drawn vehicle, 
too, mu«t have a brake, or the brakes on the locomotive must bo able 
to control it The vidtb of the locomotive must not exceed 6V feet 
If drawing another vehicle, the name and address of the owner' must 
bo conspicuously painted on it and its weight , moreover, the weight 
must be painted on every locomotive weighing unladen ton and 
upwards These regulations fix the maximum speed at 12 miles an 
hour, if the weight be H to 2 tons, the speed must not exceed 8 
miles, and if the weight exceed 2 tons, the speed must not exceed 5 
miles an hour , whatever the weight, if used to draav any vehicle, the 
speed must not exceed 6 miles an hour Of course, the ordinary rules 
of the toad and of street traffic apply 

The development of the motor car or bght road locomotive, under 
the encouragement of the new Act, may take place in several direc 
Uons Steam, oil, and electncity ate all in the field, but, for town 
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ratiows districts for hauling sneh articles as corn, manure, lime, dram 
age pipes, timber, bncks, and other building matenals , stone for the 
roads, boilers, and heavy pieces of machinery, and sometimes for 
hghter goods, such as flour and groceries from co operative »tores 
They are thus of great benefit not only to the agriculturist, but also to 
the builder, the manufacturer, the distributor, and the consumer. 
They are largely used by some local autiiorities and, to a considerable 
extent, by the ^Var Department They are e pi'cially u’^eful in dis 
tridi irhore the railaay communieaiion t» not good, and for the car 
nag" of hxdly aHicles which cannot coniemenily he tiandnpped or 
conieyed hy rail In such cases it j> often not only cheaper hut 
quid er and injurious to the article^ came I to coniey them all the 
ica j by road rather than to and fiom the ratlicay stations ” 

Mo^t of the traction engines escaped paying any litenso duty under 
the statutory exemption of engines used solely for agricultural pur 
poses Tliey ‘ ' 

ciable danger 
accidents «eld< 
appeared to bi 
unlighted roa 

Their use in crowd^ streets of large towns m the daytime seemed 
more objectionable, and the ' - i > * i , *1 , ji 

of the day in London, Ma ■ ' i 

the other hand, no such , i* „ 

needed, m Leeds, Birmingham, Hull, Newcastle, and other important 
towns The noise and vibration were naturally considered nuisances 
in residential towns, but eerious damage was mainly limited to places 
where the houses were badly built, where the weights earned were 
excessive, and especially where, as m Aberdeen, the streets were 
paved with granite sots The damage done to the metalled surface of 
ordinary roads Mas, however, considerable, while the owners were 
frefjuently not ratepayers witliin the county, and contributed little to 
the upkeep of the roads they used except the license duties Tn spite 
of this, tlie engine owners demanded that country, as well as town, 
roada should be maintained so efficiently as to bear the heaviest class 
of traflic likely to pass over them That, of course, was most unrea 
sonable, and the retention of “ the extraordinary traffic clause ” in the 
Act of 1878 (dealing with damage done to roads by extraordinary 
traffic or excessive -neighl) was strongly advised 

Under the Act of 1878 the country autliorj ties (and quarter-ses>ion 
'irlitv 'pvfJiW.'/jra. xt Wfl ncpr.vAs wiA. 

Council of the City of Ixmdon) were empowered to make bye-law» 
regarding the hours of travelling, regulating the u o of locomotives 
upon ' ’ « ^ » might 

hour >or70 

had • ^ their 

bye 1 ^ hently 

beat in one county a locomotive could not travel by night, entering 
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another county it could not travel m the middle of the day. In 
regard to this, the committee very nghtly observed — “ Bestrictions 
on locomotion are always in themselves objectionable, and can only be 
jiKtified by necessity or grave mconvemence Wc think, therefore, 
that on principle the prohibitions on engines travelling should bo 
made as light and as uniform as possible ” The making of closing 
bye laws could not be placed in the hands of a central authority hke 
the Local Government Board , local authorities could best appreciate 
the circuin'stances of each district, but they must use their power 
reasonably The Committee, therefore, while recommending that 
local authorities should have no general powers of prohibiting the 
use of these engines within their county or county borough as a 
tchole, considered that they should retain their present powers of making 
bye laws to regulate their use upon any highway, and to prohibit 
their use in crowded streets or narrow roads or particular localities for 
special reasons 

Then, m regard to license duties, - r < ^ 

on the borders of several counties, 
have to pay the maximum duty of 

in more than one county Here, again, an Imperial license duty 
seemed to bo the obiious remedy, out the division of the revenue 
among the various locil authorities concerned would be difficult, and 
local registration would be useless as local control would be rendered 
impossible A statutory duty of £10 was advised, payable to the 
county, in which the engine was chiefly used, and the engine should 
have a right of passing through any other county on payment of a 
registration fee of 28 6d Additional duty, at the rate of £2 per 
additional ton, should be paid for engines weighing over lO tons 
Steam rollers should be exempted from license duties, as ate agncul 
tural engines 

"Wliile expressing their opinion that the number of loaded trucks or 
wagons drawn by an engine should not exceed three (exclusive of a 
Mater barrel), without the written consent of the surveyor, the Com 
mittee prepared to leave any restriction of the maximum length of the 
tram to be prescribed by the local authorities in their bye laws 

The speed had hitherto been restricted to four miles an hour in the 


mendalions — 

I — lat the limit of speed bo maintained at four miles an hour 
in the country, but bo raised from t« o to three miles an 
hour m towns and villages. 

II — That engines bo authorised to be used with driving wheels of 
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any form of constnichon that may be from time to tune 
approved by the Local Government Board 

III — (a) That in addition to the tiro men in charge of an engine 
m motion, a third man should bo required to accompany 
it, not necessarily m advance or on foot, but m such a 
manner as to ho best able to assist horses passmg either 
from the front or from the rear 
(6) That the fourth attendant be dispensed with m the 
case of trams consisting of three wagons or less 

(c) That in the case of two plough engines with their neces 

sary gear closely following each other, only five men 
should be required m attendance 

(d) That one of the three attei dants bs required to remain 

with an engine while stationary on a highway, and 
havmg ita fires alight 

(e) That at night every engine or tram of wagons should 

carry a conspicuous red light in the reir, ond that all 
hghts should he filtfd with shutters or screens 

rv — (a) That a penalty not exceeding £10 be recoverable sum 
manly for carrying weight on wagons m excess of 
those authorised by '^4 & 2o Vict cap 70, s 4, without 
the consent of the cou " _ i i 

(t) That a similar penalty 

such consent a numbe ' 

exclusive of a water barrel 

V — (a) That local authorities should have no general powers of 
prohibiting tbo use of engines for specified hours irithin 
their county or county borough as a whole 
(h) That local authorities should retain their present powers 
of making bye laws to regulate tlie use of engines upon 
any highway and slioultl also have power by bye law 
(subject to confirmation by tlie Local Government 
Loard) to prohibit their use in croiaded streets, or 
narrow roads, or in special locahties for special reasons 


VI — Tint in all cases where a biidgo is closed against traction 
engine traffic by order of a local authority, an appeal 
should ho to an arbitrator appointed by the Local 
Government Board 

VII — (a) That a uniform annual hcen«e dutj of £10 be paid by the 
on ner (or u er) of eacli engine of not more than ten 
tons m aveight, exclusive of water and coal», with an 
addition of £2 per ton for every extra ton 
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(b) Tliat a bcense may be transferred from one engine to 

ner ^vlth the consent 

(c) council receiving the 
uuu^ uu le^uucu bu piuvmu a license plate ^Vlth the 
name of the county or borough, the number and date to 

' ig the 

(c?) Tl pass 

through, any other county or county borough on payment 
of an annual registratum duty of 2s. Cd for each county 
or county borough, 

(e) That steam rollers (as well as agricultural engines) be 
exempt from bcense duty, but that all engines ho 


(/) I I 

other agncultural purpose, and any engine the property 
of one or more occupiers or owners of agncultural land, 
employed solely for the purposes of their farms or 
estates, and not let out for lure. 

( 7 ) That similar license duties be levied in Scotland and 
Ireland 

VIII —That the extraordinary traffic clause [41 & 42 Vict cap 77, 
8 . 23] should be amended os foUou s -> 

(a) Tlie time for the recovery of expenses to be limited to a 
penod of twelve months from the damage complained 
of, or (m case of a particular contract or building job) 
of SIX months from the termination of the work 
(h) Tlic expenses to be recoverable from any person by whose 
order “ or for whose benefit ” the work is done 
(c) The expenses not to he recovered before justices, hut m 
the County Court, or, in case of large amounts, m the 
High Court 

In Scotland an appeal should bo allowed from the Shenfi’s 
Court to the Court of Se«sion, in order to secure uni- 
formity in the decisions 
The Clause should be extended to Ireland 

IX — That the amount of the penalties for various offences should 
he revised, and that the law as amended should he con 
sohdated in one Statute for the United Kmgdom * 

Traction engines already do a great deal of the kind of work that 
light railways propose to do, and their emancipation from the 

• The Loceinotives\Act, 1893 (61 k CBVict. c 29), has since been passed It 
IS dated 2nd August If 93 
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* T1 e Locomotives'Act 
M dated 2nd August 1^9' 
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anomabes and penalties of the old Acts and local bye laws would 
give them a fair field There is httle doubt that steam traction will 
continue to hold that field, as in the past Of the U'se of such engines 
we are reminded m the Report of the Select Committee Heavy 
parts of machinery, hollers, trees, blocbs of stone, etc , are more con 
Tenicntly conaeycd by them over moderate distan<’e8 very often, than 
if «uch bulky articles were earned io the railway, hj the railway, and 
JiOM the railway to their destination The cost of working has 
been estimated* to be about 2d per ton per mile 

Of these engines Messrs John Towler & Co (Leeds) manufacture 
two types The first (Plate I fig 1) is designed for agncultutal 
purposes and general work about a farm or estate, such as occasional 
haulage driving any belfc-dnven machinery, pumps, saws, pile driving 
hoists threshing machines, chalT cutting machines, dynamos, etc The 
second type, generally known as toad locomotives (Plate I fig 2), 
is specially designed for continuous heavy haulage and long journeys 
on roads, the worlung parts of the engine being screened to hide 
them as far as possible from horses 
The gearing in engines of the second type is of extra strength, the 
bearings and journals are of larger sue, and the tank and bunker 
capacity are increased to carry a greater quantity of water and fuel 
The driving wheels are of large diameter, giving greater adhesion on 


tim a mile m minutes when tune was precious The compound 
principle and spring mounting are a sine t/ud non of this type of 
engine The rear axle spring arrangement is based on powerful twin 
Springs), the parts being so arranged that when either driving wheel 
comes m contact with any obstacle on the road the other wheel takes 
its share of the shock, the movement being compensated by transver'e 
levers The third motion shaft and rear axle bearings are connected, 
and move simultaneously — in response to the elastic movement of the 


ULWiis ana puces aic quoiwi la me louowuig iiai. lu lue prices 
’ ’ ’ ’ (if required in the 

ed firebox, awnmg, 
In the prices are 
ape, a steam water 


* Miclsren on "Steam on Commoa Roads,'' Vin Froe, Tnst C^, eiu., 
1831 
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anomalies and penalties of the old Acts and local bye laws would 
give them a fair field There is httle doubt that steam traction will 
continue to hold that field, as m the past Of the use of such engines 
we are reminded m the Report of the Select Committee Heavy 
parts of machinery, hoilets, trees, blocks of stone, etc , are more con 
veniently conveyed by them over moderate distan'*es very often, than 
if «uch bulky articles were earned to the railway, l>ij the railway, and 
Jtvm the railway to their destination The cost of working has 
been estimated* to be about 2d per ton per mile 

Of these engines Messrs John Fowler A Co (Leeds) manufacture 
two types The first (Plate I fig 1) is designed for agricultural 
purposes and general work about a farm or estate, such as occasional 
haulage, driving any belt dnven machinery, pumps, saws, pile drivmg 
hoists, threshing machines, chaff cutting machines, dynamos etc The 
second type, generally known as road locomotives (Plate I fig 2), 
IS specially designed for continuous heavy luulaga and long journeys 
on roads, the working parts of the engine bemf? screened to lude 
them as far as possible from horses 
The geanng in engines of the second type is of extra strength, the 
bearings and journals are of larger size, and the tank and bunker 
capacity are increased to carry a greater quantity of water and fuel 
The dm mg wheels are of large diameter, giving greater adhesion on 


run a mile m 5^ minutes wlicn time was precious The compound 

principle and spring mounting are a sine 2 «ti non of this type of 

engine 

springs, tl 

comes in 

its share of the shock, the movement being compensated by transverse 
levers Tlie tlurd motion shaft and rear axle bearings are connected, 
and more simultaneously — in response to the elastic movement of tlie 
spring between the horn blocks — tlius giving similar freedom of motion 
to that which we appreciate in the railway locomotive At the same 
time, these engines can be used for beU-drmng or any purpose to 
which tlie agricultural engine is otherwise applied 

Details and prices are quoted in the foUoimg bst To the prices 
’ 111 . required m the 

ed firebox, awning, 
In the prices are 
ape, a steam water 


* MacUren on "Steam on Common Roads,' Vm Free Inst CE, em., 
1891 ' 
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Sin^e Gylmder 

Compound Cylinder 

Class 

D 


B 

C 

D 

A 

B 

0 

s 

Actual horse powei 

14 

22 

30 

38 

16 

24 

S3 

42 

& 

Diam of ordinary wheels 

6 li 

6 6 

» 0 

6 6 

5 U 

5 6 

6 0 

6 6 


Width of 

1 2 

1 4 

1 4 

1 6 

1 2 

1 4 

1 4 

1 6 


Diam of By wheel 

4 0 

4 6 

5 0 

5 0 

4 0 

4 6 

6 0 

5 0 


Width of 

Sin 

6 ID 

6 IR 

7 in 

5 in 

6 in 

6 ID 

7 in 

"3 

Revolutions ei roiTiiite 

leo 

160 

150 

160 

180 

150 

160 

160 

& 

< 

Price 

£Z60 

A410 

X465 

£530 

£415 

£466 

£540 

£630 


r Actual horse powei 


20 

30 



24 

S3 



Diam of ordinary! I els 


e 6 

7 0 



6 6 

7 0 


1 

■\\ idth of 


1 4 

1 c 



1 4 

1 6 


& 

Diam of fly wheel 


4 6 

4 6 



4 6 

4 6 


1 

M tdth of 


C in 

6 in 



6 in 

6 in 



Revolutions per minute 


160 

150 



160 

160 



, Price 


;C490 

£560 



£550 

£635 



Both types of engines are constructed either on the single cylinder 
I or compound principle There is no doubt that the compound loco 
motive 13 coming into more geooral use The boiler can be reduced 
in size , there is a saving m fuel and water , the noise from the 
exhaust in the chimney is suppressed , and, for emergent purposes, 
high pressure steam may be admitted into the low pressure cyhnder 
These engines are provided with multitubular boilers ventilated 
fire hole doors, and ash pans with adjustable dampers and may fairly 
claim to be considered ae smoke consuming They are fitted with 
‘ - - 1 * drop- 

no noise 

‘ ‘ r driving 

cylinder 

agricultural traction engine (the nominal weight of which is about 8^ 
tons or when full 0^ tons) places roughly 7J tons of this upon the 
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“dnrers. ” and only 2 tons upon the steering or front w heels Their 
cla^j A4 compound road locomotive (the nominal m eight of Minch is 
about 10 tons or «hen full llj tons) places roughly 9 tons of this 
upon the “dnvers ” and only 2^ tons on the “ steerers ” It Mill be 


but verj level ground In the Report oj the Select Committee on 


bedded upon pliable pads nnd loosely held in their sockets by spring 
bolts, so that from three to live of these pads come in contact ivith 


cnan tne diagonal cro's oars il ttio oiocirs oecame tvom cioivn it 
seemed more necessary, therefore, to direct attention to the condition 
tlian to tlie Kind of t} re adopted 

Traction wagons may be mounted on springs or constructed with 
solid axle beda as required, and Mc«''rs Jolm FoMler d> Co build 
them to suit any particular description of transport The fore- 
' ' ‘ ' the engine*— is fitted with a turn- 

means of a triangular coupling bar 
n engine The coupling bar has & 
double acting, spring drawing bar arrangement, which comes into 
action m starting as welt as in steering 


circle, ana u tons on tiio ngia or rear axle i or ilie disciiarge oi 
broken road metal, bucko, lime, etc , special traction m agons are built, 
the bodies of Minch, by an arTangcment of rack, roller, and lever, 
may be moved to eitlier side and tilted by gravity. 
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Single Cylinder 


Comi onnd Cylinder 


Class 

D 

A 

B 

0 

D 

A 

B 

1 C 


Actual horse power 

H 

22 

30 

38 

IS 

21 

33 

42 


Diam of ordinary wheels 

6 IJ 

6 6 

6 0 

6 6 

5 IJ 

5 6 

6 0 

6 6 


Width of 

1 2 

1 4 

1 4 

1 6 

1 2 

1 1 

1 1 

1 6 


Diam of fly 1 1 eel 

4 0 

4 C 

5 0 

5 0 

4 0 

4 6 

6 0 

5 0 

s 

Width of 

5 in 

6 in 

6 in 

7 Ml 

5 In 

6 in 

8 in 

7 in 

3 

Revolutions per minute 

180 

150 

150 

ISO 

160 

150 

150 

150 

<3 

Price 

£360 

£410 

£465 

£v30 

£115 

£165 

£540 

£63( 


Actual 1 OTse po ver 


22 

30 



21 

33 



Diam of ord nary wheels 


6 6 

7 0 



6 6 

7 0 


3 

idth of 


I 4 

1 6 



1 4 

1 6 



Diam of fly vliccl 


4 6 

4 6 



4 6 

4 6 


1 

tVidth of 


6 in 

6 in 



6 in 

6 in 



Revolutions per minute 


150 

I'O 



150 

150 



.Pr ce 


£490 

£560 



£550 

£685 



Both types of engines ate constructed either on the single cylinder 
or compound principle There is no doubt that the compound loco 
use The hoiler can be reduced 
1 and water, the noise from the 
ocd, and for emergent purposes, 
high pressure steam may be admitted into the low pressure cylinder 
These engines are provided with multitubular boilers ventilated 
fire hole doors and ash pans with adijustable dampers and may fairly 
claim to be considered as emohe consuming They are fitted with 
steel plate pressed ash pans to cany water and to prevent the drop- 

i 


wheels Thus J/e*srs John For 
ogncultural traction engine (the 
Iona or when full ton^) place 
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“dnvers” and only 2 tons upon the steenng or front wheels Their 
class A4 compound road locomotue (the iiommal weight of wluch is 
about 10 tons or when full IH tons) places roughly 9 tons of this 
upon the “driiers and only 2^ tons on the stcerers ’ It will be 


but aery leael ground In the liepoit o/ tie beleet Commxttee on 


tacitly permitted in many districts They const t of wood blocks, 
bedded upon pliable pad«, and loo:^ely held m their sockets by spring 
bolts, go tliat from tlireo to fire of these pads come in contact with 
the ground at the same time, distributing the pressure and dimmisbing 
the noise But although they were harmless to pavements if the 
blocks were in good repair, they might actually cause more damage 
than the diagonal cto«vbats if the blocks became worn down It 
seemed more necessary, therefore, to direct attention to tiie condition 
than to the / ind of ty re adopted 

Traction wagons may bo mounted on springs or constructed with 
sohd axle beds as required and Messrs John Fowler cl Co build 
them to suit any particular description of transport The fore 
’ ' the engine — is fitted with a turn 


double acting, spring drawing bar 
action m starting as well as in steering 
There are, of course, many types of traction wagons (Plate I fig 3), 
and some hase a turntable fore camago at each end, which is con* 
venient where the space for loading or discharging is limited Among 
others, the svriter noticed a traction wagon weighing 3 tons and 
carrying a load of b tons The total weight was distnbutcd on the 
wheels so as to relieve “ stcerers ’ to somo extent, 5 tons being earned 
on the leading axle, wliicli was fitted with a pivoting or turning 
circle, and 0 tons on the rigid or rear axle For the discharge of 
broken road metal, bricks, Iirae, etc , special traction wagons are built, 
the bodies of which, by an arrangement of rack, roller, and lever, 
may be moi ed to either side and tUted by gravity 



CHAPTER XI 


THh LIGHT RAlLtVAVS ACT, 1896 
CoNTFNTS — Fust use of term “light r»ilw»y” in an Act of Parliament — 


THE LIGHT RAILWAYS ACT, 1896 

Summary of earlier Legislation. — The first octual use in an Act 
of Parliament of the term ** light railway ’ occurs m section 27 of the 
Regulation of Railways Act, 1868 (31 A 32 Vict cap 119], under 
'nluch “the Board of Trade may by license authorise a company 
applying for it to construct and worK, or to work as a light railway, 
the whole or any part of a railway whicli the company has power to 
construct or work” Section 28 prescribes that, on such hues, the 
axle load shall m no case exceed 8 tons, nor the rate of speed of 
trains exceed 25 miles an hour, but, subject to the«c maxima, a light 
railway may bo constructed and worked under such conditions and 
regulations as the Board of Trade may from time to time impose or 
make The limitations of the axle load prevented the circulation of 
main line stock, and assisted to render tlio Act inoperative 

There is an earher and equally abortive Act, the Railways Con 
struction. Facilities Act, 1864 [27 A 28 Vict cap 121], designed “to 
' ’ • . Construction 

' forks m con 

vl lA’iivrshime- 

■ , , , . ^ contracts for 

land required, and their subsequent procedure is thus prescribed — 

“ (1) They shall apply to the Boa^ of Trade for a certificate under 
this Act 
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“ (2) They 'liall ilopoait inip , plans eections *^^*1 hoohs of refer 
<wce, and tin estimate of the expen c of the construction of the raihxaj , 
411(1 lodge a draft of the certificate as propo«c 1 bj them, according to 
the general rides of this Act 

“(3) They shall puhh h notice of the application according to such 
,»eneral rules,” 

The Board of Trade mav then, after considering all representations 
and objections settle a certificate authorising tlie tnaking of the rail 
May Tins draft certificate is to ho laid before the Houses of Parlia 
nient, either of Minch may stop it, uhich iniohe-s tho up citing of 
all contracts for land Otherwise, being approve 1 tlie Board of 
Trade may is~ue and publish in tho Lon (on t/a if>' the certificate, 
Mhich 13 tlicnceforward to havo the same force ns Mould u special 
Act 

ith the certificate arc to be incorporatcil tlie Laii !« Clauses Acts 
an 1 the Ijailwaja Clau'cs \cts, c^‘'ej>l Ho ^ /r ii ion id tch /jiie com 
j ul on/ I (/?r m (<• 

The Lijard of Tralc lias power to incorporate a company bj the 
certificate in which case tho Companies Chuscs AcU arc to bo 
Included in tho certificate 

With a MOW to ensuring tho completion of t)>e railway, the pro 
motors are obliged to deposit 8 per cent on tlie estimate m the Couit 
of Chancer} 

Themaxiiaumtollsand cliarges arc specified in the scliedule, off ~ 
Third class passengers, Ijd jer person per mile, minerals, etc, m 
class 7 goods, lid per ton i>cr mile Lut the 3>oard of Trade has 
pOMcr to sary these, and they do not includo a icasonable charge for 
loading, coveting and unloading at stations (ttfrminal charges), and 
for dehvery, collection, etc 

It may bo asked to wliat extent the dcrelopracnt of light railways 
avas encouraged by such facilities as were afTorded by these tM o Acts , 
and, after they have been in force for nearly thirty years, the answer 
is giaen in the I’eport of a Committee presented (in January 1895) 
to the Right Honourable James Bryce, JI P , Chairman of a Confer 
ence on Light Railways — 

“Practically no light railways havo bt-en constructed under the 
general Acts of ISG-t and 1868, owing in part, it is alleged, to tho 
consent of all laiidowneis and other parties beneficially interested 
and the absence of opposition from any railway or canal company, 
being necessary before the Act can be made use of 

“ Tlie mileage of such lines constructed under special Acts has nl o 
been inconsiderable 

“ This lack of progress in rural districts ha« also been m great 
mea'aire due to the want of latitude left to tbo Board of Trade by law, 
and, in other cases to the conditions which tlie Board considered it 
their duty to impoeo for tho public safety '* 

The more power was given to tlio Board of Trade to call upon the 
Tailwajs to provide eafetj appliances, the less able was that Pepart 


15G 


LIGHT EAIL^\A1S AT HOME AND ABROAD 


ment to telat their demands m favour of any particular railway, how- 
ever poor it might be, and however extravagant and unnecessary was 
such an equipment for i Imo whose traffic was sufficiently served by 
few and slow trains The climax was reached in 1889 TheEegula 
tion of Railways Act, 1889 [52 d, 53 Vict cap 57], enacts that “the 
Board of Trade may from, time to time oidei a railway company” to 
adopt the block system on passenger lines, to interlock their pointa 
and signals, and to u«e on tdl their trams continuous brakes which 
must bo instantaneous in action, applicable by the druer and the 
guards, self applying m the event of failure in ony of the brake parts, 
etc The \\ ord ‘ may ” has no suggeation of compulsion to the casual 
reader, and tlie following qualification — “ In making any order under 
this section the Board of Trade shall liavc regard to the nature and 
extent of the traffic on tlie railway, and shall, before making any 
such order hear any company, ’ etc — seems, at first sight, to leave it 
open to the Board of Trade not to enforce such requirements where 
they arc obviously unreasonable Nevertheless, the writer in 1891 
and 1892 — while on special duty under the orders of the Secretary of 
State for India — found a poor line like the Cambrian (whose gross 
traffic receipts at the present moment may be about £21 per mile per 
week) as busily employed m providmg safety apolianccs as the 
London and North "Western Railway (whoso gross receipts art very 
nearly £119 per mile per week) Indeed, the Cambrian had much 
more to do, comparatively speaking, for tlio london and North 
■Western line was practically fully equipped already, in compliance 
with an enormous movement of traffic which rendered the most perfect 
appliances for safe working absolutely necessary 

The fact is an Acf like this 'which empowered the Board of Trade 

V 

r 

d 


examine the Light Railways Act, 1890 [59 A. GO Yict cap 48],'* and 
see what facilities it affords for the development of light railways m 
Great Britain 

"IVliile this Act applies to hght railways, it does not define them 
■ r . r '•jjjg under consideration 

rd of Trade (section 9) 
the course of tlie pro 
on the Light Railways 

“A railway shall bo deemed to be a hght railway if the cost of con 
struction thereof, exclusive of land, legal chaiges, and rolling stock, 
shall not exceed £3000 a mile, and if the speed shall not exceed, 
* Aiiendix > III. 
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inclTi'ivc of stoppajos 16 mile* an hour out«j Ic of lownt iinl Mllaqe^ 
and 6 mile* an hour in‘i Ic of to«n< anl nll-ijjp* and if llic vrcij:lit of 
the locomotives coaches and wapon^ ^h ill not r\c M S ton« per axle ” 
■\Ve may safely saj that a h^ht nilwa> i« one «liich on accoiini 
of the nature an 1 amount of the jiruhahh traflic mi'-t, if it i** to Ixi 
con-tnicloil at all, l»e of a hpht r chinrter m in ■ hr aplj hudl, more 
economically eqmpjte,!, !e s haropen-d by safotv n ^ailations ami morn 
finply worked tlian a ttandanl ruhvaa Tin rli'iinction h' twren one 
and the otlier will l»c more or h'-^ marked nnonhnp to i ircnm'tances, 
batitwouldbeimpracticaWeto make tin-* li<tinction d< p ml separately 
upon wcisht of rail, piu?e of line naximum axle loatl ma\iinunj speed, 
or any of the rnana details which make up the /■oi’cn/mf of a rail" ay 
On the other hand, the di'^tiiation between a li„ht railway and a 
tram vay cannot he nh'olutely drawn, and the question will constantly 
an<=e avhelher a scheme shouhl be dealt with undrr tlie Tramways 
Act or under the Lipht Kailways Act. Tlie anrape J np)j«}iniaij’» 
notion of a tramwav i- practically confined tc> street tramway*, 
where the licad of the rati is prooied to take the fUnpc of the wheel, 
not plain, as on railways, to hupjKjn tho Ircarl of the whiol, while the 
tram rad is sunk so that the head is iindi with tlie surface of the 
rosd, and the atrancoment of ih< jiermanr iil way is nich as cnahlci 
block pavinp op metalling to be laid down between and out«idn 
the rads This la certainly the sort of tramway contemplated :n the 
Tramways Act [33 34 Yici «ap 78] of 1870 Section 2S of that 

Act prescribes that the uppermost surfato of the rad slnll ho on a level 
with tho surface of tho road , scclwo 28 deals with repairs of tlio 
metalled or paved surf ice of the ro'id where tho Iramwaj is laid , and 
*'■ indicate such ro* 

on tlio Continent 
than wo are, and, 

when these are laid on one side of the road, they do not generally 
present the same physical features as our street tramways Tlius 
in France, a tramway is a line which runs for more than two thirds 
of its whole length on or along the sides of tlie public roads, and 
one which docs so for a less di'jtanco is a radway So, too, m 
England, we have the IVjsbcch and Upwcll tramway, constructed by 
the Great Eastern Railway, running along the side of a public 
»oad, but retaining nearly all tho physical features of a railway • 
the reason for applying the term tramway to this hne w onld seem to 
be legal rather than tecbmcal, for, there being no Light Railways Act 
it had to be constructed under the Tramnays Act The IVisbech and 
Upw ell trains, how ever, will take up and set down passengers by the 
wayside, which all tramways ate supposed to do, whereas most rad- 

other 


isinesa 

One 

ui ludnuiiy w lue iramways Act to meet tha want 
winch tho Light Railways Act is intended to supply, was that it 
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proved useless for the carnage of goods It was only with the assist- 
ance of the railway com{wmies, or when they actually belonged to a 
railway company (as in the case of the Wnbech and Upwell Tram 
ay), that tramways could successfully deal with goods traffic In 
such cases, if the rail and gauge would admit of tlie passage of 


that, ei en if the Tramway Company maintained the portion of the 
road covered by their track and for a distance of 1 S inches beyond their 
rails, the great bulk of ordinary street tralfic was driven to that por 
tion of the road winch the local authorities had to repair, and the cost 


The Light Eulways Act of 1606 will, it is hoped, afford no oppor 
tunity for such discouragetnent of useful schemes, but the Tramways 
Act will still remain for the benefit of hoes con^tracted under the Act, 
as well as for those proposed lines uhieh are entitled to be classed as 
tramways Before leaving the subject of tramways it may bo men- 
tioned (as m Chapter I ) that tramroads, as dutinguishcd from tram 
Mays, are only dealt with in a Standing Order of the Houses of 
Parliament 

Under section 1 of the Light Railways Act is “ established a com 
mission, consisting of three commissioner®, to be styled the Light 
Railway CoinTm®sioners, and to be appointed by the President of the 
Board of Trade ” They are the Earl of Jersey, G C M G , Chairman , 
5Ir G A Fitzgerald, Barrister at I aw , and Colonel G F 0 
Boughoy, R E , C S I , who was for many years manager of two of 
the great Indian State Railways Tlieir duty is to “carry the Act 
into effect and to offer every facility for considermg and maturing 
propo-als to construct light railways,” in other uords not to block a 
scheme by applying every condition that may relieve an official de 
partment of responsibility, but to give it all reasonable encouragement 
and assistance The Commi'ssioners liave liberally accepted and acted 
upon this principle , and in time, no doubt, the Board of Trade wdl 
find less dilliculty m adapting their requirements to the new class of 
railway 

Under section 2, an appbcation — preceded by compliance with 
section 7 (1) and (2) — for an order authorising a light railway may ho 
made to the*e commissioners by the council of any county, borough, 
or di tnct, through any part of which the proposed railway is to 
pass, by anj individual, corporation, or company, or by any of these 
jointly Pan'll councils are not mentioned 
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The rule * made hv the 1 oanl of Trade — “to regulate the proced 
are before the Litfht IJailu-aj Commi-sronei^ nlicro a sclieme for a 
light railway lias Ijeen matureil, anil it is intended to make a formal 
application for an order — are quoted in Appen hx I\ 

Siction I pivca to the count}, horou^li or district council if 
anthon«ed by an onler, power to unJ rtike or to contract for the 
eon truction or working of the light radw »y to advance to a light 
raQway company-^either as a loan, or as part of its share capital or 
partly in one way and partly in the other — any amount authorised by 
the order or to jom any other council per on, or body m doing any 
of thc'e thin'»s or any such other act inci h ntal to them as may bo 
authon-c 1 by the onler The council s application must, however, be 
eupportedt by a special resolution of the council, pas cj after a month’s 
previous notice, and ly two-thinls of the members present and vot 
ing Aloreover, if the light railwa} he « holly or partly outside their 
area the council can take no action m the way of construction work 
mg, contract, or advance excipt j mthi svith the council of the out- 
eide area unle«a they satisfy the Board of Trade tliat such action 
isexpelient in the interests of llieirown area, and ci on then, their 
expenditure ivill be limited by tlie order to an amount proportionate 
to the l>enefit that may accrue to their area 
Thus & council may keep the whole of the undertaking in its own 
hand*, and be altogether independent of contractors Or they may 
construct the line by contract, and they may lease the working m 
which ca«e " ’ 

If a cou 
railway con 
one quarter 

amount for the time being adsanced by tho council, provided tliat 
one half of tlio total amount is subscribed as ' share capital,” and of 
tliat share capital at least one half has been paid up by persons other 
than local authontie<« Such a Trea«Hty loan is to bear interest at not 
le s than 3J per cent per annum tVe have here the first mention 
of 
bu 

tional circumstances tVTiere the Treasury is satisfied, by a certificate 
from the Board of Agriculture or the Board of Trade, that a hght 
railway is necessary in the interests of agricultural, fishing, or other 
definite industry, and the line would not bo made without such assist 
ance, the Treasury may aid the radway out of public money by a 
special advance, cither as a free grant or as a loan, not necessarily 
hound by the terms of loan laid down in the previous section, pro- 
vided that those locally interested have properly supported and 
assisted the scheme , provided also that an existing railway company 
will undertake to construct and work the railway, but the special 

• SMulory FuUi an f Order* 1598, I<o 767. 

f First Sche(iule to tbe Act 
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advance is not to exceed one half of the total cost of construction , and 
the railway may he guarded, in any parish, from an assessment of 
local rates higher than that impost when the railway land was 
acquired "We, in India, hnow how much railways may have to pay out 
of their own pockets on account of land, previously worthless, which 
has simpl} acquired its present value from the adjacent railway 

Section 6 limits the total amount advanced by the Treasury at any 
one time to £1,000 000, of which not mote than £250,000 may consist 
of special advances The Treasury may borrow from the National 
Debt Commissioners money requited for the purpose of advances 

Section 7 deals with the consideration of the application hy the 
Light Eailway Commissioners 

They must satisfy themselves that the local authorities, including 
the road authorities, and oivners and occupiers of the lands it is pro 
posed to take up have been duly consulted , and that public notice of 
the application lias been given The Commissioners must also obtain 
by local inquirj and by such other means as they think necessary, all 
material and useful information for dealing with the application 

The applicants must satisfy the Commissioners that they have 
pubbshed advertisements in a local newspaper os prescribed m section 
7 (2) (a) , that they have served notices on, and obtained the agree- 
ment or objections of every reputed owner, lessee, and occupier to 
' the taking of ln« land The publication of an advertisement, two 
weeks tunning in a local newspaper, of the land required, naming a 
place where a plan of the proposed works and required land may ha 
seen, etc , disposes of an expensive detail Hitherto railw ay pro 
moters have had to pay for long advertisements m local and other 


plans, book of reference, and sections required 

The Commissioners must hear and consider all objections to tho 
application, whether made formally or informally 

They may then settle the draft order submitted by the applicants, 
and insert further provisions for tho public safety, particulars of tho 
land required, conditions in regard to construction and working, etc , 
if such are required 

This order would be provisional onlj , not having effect until con 
firmed by tho Board of Trade, as provided under sections 8, 9, and 10 
of this Act 

If the Commissioners refuse an appUcation, tho applicants, if the 
council of any county, borough, or district, may appeal to the Board 
of Trade, who may remit the application to the Commissioners for 
further conuderatioiL 

Tlio Commissioners must submit their order — with particulars, plan«, 
statement of objections, report thereon, etc — to the Board of Trade, 
• Appendix I\ , Statutory rulea and Orders, 1 
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as pre'criLed m =ection 8, and the Boa’xJ 
notice of the order and receire object on«- 

In accordance with section 9, the Bj •’i f' /;r 

the order “ with special reference to faj t‘ •• t t , r 

the proposals to be submitted to I'arliaci>'nt a_ i ' ; >'>/•, 

public, and (c) any objection lolged with 

They might be induced to take the fin-t </ • 

magnitude of the undertaking, or its atl*- t , • ,/ ^ 

existing railway company AVc must not li3i<- 1 
peting, on indulgent conditions, with staiilarl rs Jv»-*w 

Under section 10, an order confirmed — with 'tv , t / * 4. 
tions — by the Board of Trade shall hav< the t as if «rrr % j,> 
of Parliament 

Under section 1 1, an order may contain j rmivi / e f jf t J / , j 
of the following purposes — ' 

(a) The incorporation, si ’ * * ' ♦ ■ 

as may be mentioned in the ' . t . 

^Vhat the«e are no shall me • , 

vanations of the Lauds Clauses Acts are rcyinre I by l),/ 'i a <]*, , 
cumstancos of the case, the Board of Trade “mu t miV/ a t, r{,t 
leport to Parliament on the subject and nothing is to “ a i*! 
any vanalion of the provisionsof the Lands Clauses Art, ^ 
to the purchase and taking of land otlunri e tliin by agr* r ^ 

(&) The apphcation— if and only so far as mccssary -of aiiyf f i!,. 

fflfe/y enactments mentioned in the second schtduk Ihor sy,|| i 
briefly referred to later on , it need only bo observt I hi rn tli tV 
gives the Board of Trade freedom to narrow tlieir rcijmri itn 1,1, t. 
what 13 really reasonable m each cs<e ‘ 

(c) Giving the necessary powers for constructing and worltii, » tl i 
railway ' ’ 

id) Giving any railway company any power required for t-irfvn. , 
the order into effect ^ 

(e) The constitution as a body corporate of a compiny to carry out 
the order ^ 


(tj Proper audii of accounts, of the managing body (unless a local 
authority), and the time snthin which the railway must be con 
structed 


162 


LIGHT KAILWAYb AT HOME AND ABROAD. 


(1) Empowering any local authonty to acquire the railway 
{m) Any other matters ancillary to the objects of the order 
Before advancing further m our summary of the sections of the 
Light Railway Act, it will be advisable to make a brief reference to 
the Clauses Acts, as defined by this Act 
According to section 28 they are — 

The Lands Clauses Acts , 

The Railways Clauses Consolidation Act, 1845 , 

The Railw ays Clauses Act, 1863 , and 
The Companies Clauses Acts, 1845 to 1840 

The Lands Clauses Act, 1845 [8 A 9 Vict cap 18], consolidates “ m 
one Act certain provisions, usual!} inserted in Acts authorising the 
taking of lands for undertakings of a public nature ” 

It deals with the purchase of lands by agreement (sect 6-15) or 
othmem (sect 10-80) The latter case is especially important, for 
while — under section 1 1 (a) of the Light Railways Act — all or any of 
the Clauses Acts may bo incorporated in an order, subject to exceptions 
and variations, there must be no variations whatever of the provisions 
of the Lands Clauses Acts with respect to tlie purchase and taking of 
land otherwise than hj ayieemenl, and sections 16 to 80 of the Act 
of 1845 must remain unaltered, except that section 13 (1) of the 
Light Railways Act provides for a single arbitrator 
Tbo«e sections demand the suhscnption of capital before compul 
*ory powers are put in force , require notices to be duly served , pro- 
vide for the settlement of disputes os to compensation, if the amount 
claimed do not exceed X50, by two justices, and, if it exceed £50, 
by arbitration or jury, at the option of the claimant , require, where 
more than one arbitrator is appointed, the □oismation by them of an 
ultimate umpire, empower the Board of Trade to nominate an 
* ’ ' ’ nation of 

to make 
costs of 

arbitration, according to the amount of the award , enable, otherwise, 
the promoters to summon a jury for settling any case of disputed 
compensation, the warrant they issue being addressed to the Sheriff, 
who shall summon a jury of twenty four indifferent persons, from 
whom a jury of twelve shall be impannelled, tbo Sheriff presiding at 
the inquiry , decide the incidence of co'ts of such inquiry before a 
lury , pro\ ide for the determination of compensation to absent parties 
by a surveyor appointed by two justices, but such valuation is liable 
to be submitted to arbitration by the absent party if he be (li«- 
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tion IS to be settled by arbitration or jury at his option , nnJ provide 
for the deposit, treatment, and ultimate application of purchase money 
or compensation payable to parties having a partial or qualified 
interest m such lands, or prevented from treating, or not making 
title , thus, if the money payable to a party under disability amount 
to £200 or more, it must first be paid into the bank m the name of 
the Accountant General of the Court of Chancery, and if it amount 
to between ^20 and jC200 to trustees, and if it be X20 or less to 
patties It IS impossible to do more here than indicate roughly the 
•scope of these sections (lC-80) which, quoted tn cxten^o, would 

but since these 
purchase of land 
*0 refer to them 

e may now allude still more briefly to the remainder of the 
Lands Clauses Act, 1845 The conveyance of lands is dealt with 
(sect 81-83) f ntry on lands (sect 84-92) must not, without consent, 
be effected by the promoters, except hr surveying, taking levels, or 
setting out the line, until the purchase money has been paid or de 
posited Owners of intersected lands (sect 93-94) may require the 
promoters to purchase the same Special procedures arc to he fol 
lowed in the conveyance of copyhold lands to the promoters (sect 
95-98) in satisfaction of the rights of commoners (sect 99-107), 
ID the purchase or redemption of interest in the case of lands in 
mortgage (sect I08-1I4), to respect to lands charged with rent 
service (sect. 115-118), and in the case of lands subject to leases 
(sect 119-122) Other matters dealt with are the limit of time 
for compulsory purcliaso (sect 123) interests omitted to be pur 
chased (sect 127-132) land tax and poors rate (sect 133), ser 
lice of notices upon company (sect 134), tender of amends (sect 135) 
recovery of penalties (sect 13G-149) access to Special Act (sect 
150-151), non extension of the provisions of the Act to Scotland 
(sect 152) 

Several amendments, extensions, and repeals of portions of the Act 
have smee been made For example, the Railway Companies Act, 
18G7, modifies the section under which entry may be made before the 
amount of purchase money has been settled, and provides that, in 


courts 

Tlio Railways Clauses Consolidation Act, 1845 [SAD Yict cap 
20], consolidates “in one Act certain provisions usually inserted in 
Acts authorising the making of railways, so that any of the claa.es of 


Ifow, of course, at the KewLaw Courts in the Strand 
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this Act miy, m so far as they apply to the matter dealt with, be 
readily incorporated m the specud Act authorising the construction of 
any particular railway " It enacts that the power given by a special 
Act to construct a railway and to take lands shall be subject to the 
provisions and restrictions of this Act and of the Lands Clauses Con 
sohdation Act, the scope of which has been roughly sketched above 
"Work 13 not to be proceeded with until plans of all alterations 
authorised by Parliament have been duly deposited with the clerks of 
the peace, parish clerks, postmasters, etc Deviations from level®, 
alignment etc are definitely limited and liable to objections from 
neighbouring owners The interference of the railway with gas, water, 
and drainage is guarded Temporary occupation of roads and lands 
is provided for under various restrictions, and even the liability to 
compulsorily purchase them A railway must not cross public roads 
on a level unle‘^a otherwise provided by its special Act, lu which case 


visions are made for guarding the road approaches the houting 
gradients of wluch are specified The company may he required to 
construct screens for roads where horses might bo frightened by the 
trains Gate bridges fences, drains and other works for the accom 
niodation of owners and occupiers of adjoining lands must be made 
by the company Owners may make private branch railways com 
municating with the railway under certain restrictions and conditions 
The company is debarred from mining unless they purchase the right 


be hable to a greater extent tlian common carriers The company 
may alter or vary tolls but "such power of varying should not bo 
used for the purpose of prejudicing or favouring particular parties,’ 
and such tolls arc to be * charged equally to all persons under liko 
circumstances The company is autbons^ to make and alter bye-laws 
regulating speed, times of arrival, the loading and unloading and the 
receipt and delivery of goods, etc It is enacted that engines are to 
consume their own smoke, and — as the use of the railway by rolling 
stock belonging to other owners was then contemplated and cus 
’ must bo such as comply with the 

3 [26 A 27 Vict cap 92] also con 
solidatcs m one Act certain provisions frequently inserted in Acts 
relating to railw ays Part I relates to the construction of a railway 
Deviations within the limits and the alteration of engineering works 
may be autlionscd by the Ikon! of Trade Trains must not be 
shunted at a level crossing, the company must erect a lodge at the 
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crossing, or the Board of Trade maj, at any tune, require a bridge 
in place of the crossing The conditions for satisfying another rail- 
way, with which a junction is to be ejected under the special Act, are 
laid doMTi, and the interests of navigation on tidal waters are pro- 
tected Part IT deals with the extension of the time limiting the 
power of the compuNory purchase of lands Under Part III the 
various matters of maintenance, u«e, corking, rates fares, etc , which 
arise in working agreements between two or more companies, are 
restricted, the <5anctioii of shareholders is required and the approval 
of the Board of Trade (but by a later Act the powers of the Board of 
Trade are transferred to the Railway Commissioners) Part IV 
determines the conditions under which a company maj build, or buy, 
or hire, and use steam ves els Finally Part V deals with amalga 
raation as between two compan es 

The Companies Clauses Consolidation Act, 1845 [8 it 9 Vict cap 
16], consolidates "in one Act certain provisions usually inserted m 
Acts with respect to the constitution of companies incorporated for 
carrying on undertakings of a public nature " It need only be observed 
here that this Vet provides in detail for the distribution of the capital 
into shares the transfer of shares the payment of calls, the borrowing 
of money on mortgage or bond the conversion of borrowed money into 
capital, the consolidation of shares into slock, the application of tho 
capital, firstly, to pajment of costs and expenses incurred in obtain 
mg the special Act, and, secondly to carrying the purposes of the 
company into execution, general meetings (both ordinary half yearly 
and extraordinary) and the title of shareholders to vote, accoidmg to 
scale, either personally or by proxy, the appointment and powers of 
directors, their proceedings and liabilities the election or other 
appointment of auditors and their qualihcatioii, the accountability of 
oificers of the company holding custody or control of monies, the 
keeping of accounts and the right of inspection thereof by share- 
holders, the making of dnidends by the apportionment of profits by 
the directors, with reduction of tlie company's capital stock, and, after 
setting aside out of the profits, if the directors tlunk fit, a fund for 
contingencies, tho making of bye laws, arbitration, and access by all 
parties interested to tho special Act, a copy of which is to be kept at 
the principal office, and also, m the case of a railway, canal, or otlier 
such works afi'ecting more than one town or place, to be deposited 
with clerks of the peace and town clerks 

Part I of the Companies Clauses Act, 1863 [20 ik 27 Vict cap 
118], relates to the cancellation and surrender of shares Part II , 
relating to additional stock, contains regulations as to the creation and 
isauo of (o) new ordinary chares or now ordinary stock, and (£■) new 
preference shares or new preference stock, with any fixed, fluctuating, 
contingent, preferential, perpetual, terminable, deferred, or other 
dividend or interest not exceedmg the rate prescribed in the specul 
Act, and, if no rate is prescnbeil, then not exceeding the rate of 
£5 per cent per annum, moreover preference shares or stock are 
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entitled to pnonty of dividends only out of the profits of each year , 
and, if ordinary stock or shares are at a premium, the offer of ne'v 
shares or stock to existing shareholders is provided for Part III 
relates to debenture stock, and provides for its creation and issue up 
to the amount owing by the company on mortgage or bond, with 
fixed and perpetual preferential interest, the debenture stock to be a 
charge upon the undertaking prior to all shares or stock of tlie com 
piny, and its interest a primary charge, but holders of debenture 
stock have no vote Part IV relates to change of name — with con 
tinuance of powers, liabilities, and rights — of the Pom])any 
The Companies Glauses Act Amendment Act, 1869 [32 A 33 Vict 
cap 48], removes the restriction of rate of interest on debenture stock 
to 4 per cent per annum, which was contained in the Act of 1863 
The Companies Clauses Acts of 1888 [51 «L52Vict cap 46] and 
of 1889 [62 A 63 Vict cap 37] provide for a proxy to he taken to 
he a shareholder 

Noav, under section 11 (n) and 12 (1) of the Light Railways Act, 
these clauses Acts may, with exceptions and vanations, he incorpo 
rated m an order , but they ate not to apply to a light railway, 
except so far as they are incorporated ©f applied by the order It 
must he remembered, at the same time, tliat sections 16 to 80 of the 
Lands Clauses Consolidation Act, 1845 [8 Vict cap 18], muat not he 
subjected to any alteration 

Moreover, under section li (6) and 12 (1) of tlie Light Railway. 
‘ ‘ ‘ ‘ ' ‘ ' y, etc , mentioned in the second 

> far as considered necessary, ho 
, not to apply to light railways 
except so fat as they arc mcoriiorated or applied by the order authons 
mg the hght railway 

These enactments avo wiU now briefly review 
The first on the list is tho Highways Act, 1839 [2 & 3 Vict cap 
4*>], and the whole Act is under reference It enacts that the pro 
pnetors of a railroad shall make, niamtain, and man gates where the 
railroad crosses any lughway or statute labour road for carts or 


Tho 4th section requires one calendar month’s notice to he given to 
tho Hoard of Trade of the intended opening of a railway, and ten 
days’ notice of its completion for the conveyance of passengers and its 
readiness for inspection 

Section 5 exacts a penalty of i20 for each day a railway is opened 
without compliance with the above order, until the said notices have 
been duly given and expired 

Under the Cth section, the Board of Trade may postpone tho open 
ing of a railway for a month, and so from montli to month, as thoir 
inspector reports tliat tho same would bo attended with danger 

The 9th section refers to the Highways Act, 1839 (tho first enact- 
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ment on the schedule), and, recc^isin^ that it is generally safer, 
enacts that gates at level crossings bo kept closed across the road, 
unless in certain cases the Coaid of Trade consider it more conducive 
to safety to have the gates closed across the railway 

Under the 10th section a railway company is compelled to erect and 
mamtain fences throughout tlie whole of the line 

Third on the schedule, the whole of the Gauge of Railways Act, 
1846 [9 &. 10 Yict cap *>7] is mentioned It establishes 4 ft 8^ in 
in Great Britain and 5 ft 3 in in Ireland as the standard gauge, only 
to be departed from in the case of certain named railways, and it 
enacts that the gauge of a ladnay shall not be liereafter alteied 
Not only may a penalty be exacted of £10 per mile of line constructed 
or altered contrary to this Act for each day that it so remains, but the 

t cap 119] 

• are named 

Tlie 19th section deals with proceedings taken against a company m 
ca«e of non consumption by a locomotive of its smoke, and provides 
that, if the fault lies u ith the company or its servants and not m the 
design of the locomotive, the company shall be held guilty of an offence 
under section 114 of the Railways Clauses Consolidation Act, 1845 
Section 20 requires companies to provide smoking compartments 
for each class of passengers, unless exempted by the Board of Trade 
By section 22, every company is required, under a penalty not 
exceeding £10 for each ca«e of default, to provide means of com 
munication between the pa^^engcrs and the servants of the company 
in charge of the tram , white a passenger using the means of com 
munication without due cause is liable to a penalty of £5 

The remamiug three sections deal particularly with light railway*, 
and this, as before mentioned, being the first reference to them hy 
name in an Act of Parliament-Sections 27, 28 and 29 may very well 
be quoted tn frfenso — 

“27 The Board of Trade may by licence authorise a company 
applying for it to construct and work or to work, ns a light railway, the 
whole or any part of a railway whicli the company has power to con 
struct or work 

“ Before granting the licence the Board of Trade shall cause duo 
notice of the application to be given, and sliall consider all objections 
and tcpre«entations received by Ibcm, and shall make such mquiry as 
they think necessary 

“ 28 A light railway shall be constructed and worked subject to 


respecting the speed ot trains shall not authoriao a rate of speed 
exceeding at any time twenty five miles an hour 
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“ If the company or any person fails to comply with, or acts m con- 
travention of such conditions and legulations, or directs any one so to 
fall or act, such company or person shall respectively bo liable to a 
penalty for each offence not exceeding £20, and to a like penalty for 
every day during which the offence continues, and every such person 
on conviction or indictment for any offence relating to the weight of 
engines, carnages, or vehicles the speed of trains, shall be also 
liable to impiiaonment, with or without hard labour, for any term not 

de relating 

u , ^ the com- 

jiany in manner directed with respect to bye laws by section 110 of 
‘The Railways Clauses Consolidation Act, 1645,’ and the company 
shall he liable to a penalty not exceeding £5 for every ’day during 

. ■ Railways 

. tends the 

application of sections 4 to C of the Regulation of Railways Acts, 
1842 (see above), and the Acts amending the same, with respect to 
the opening of any railwaj, to such new avorks as additional lines, 
deviation Imes, stations, junctions, and level crossmgs , but the Board 
of Trade may, in such cases, dispense with tlie notices required m the 
said Acts 

The sixth item on the sche<lule is sections 4 and C of the Railway 
Regulation Act, ISTi [36 &, 37 \ict cap 76] 

Section 4 of this Act obliges a railway company to make to the 
Board of Trails, by the I5th February in each year, a return m 
specified forms — 

(a) Of the cases m winch a passenger lino is connected with, or 


or permi«sive block or 
engine m steam” syste 

which the different portions of the railway are worked 

In default a penalty of £5 jk) may be exacted, unless the 
Board of Trade have in any case granted exemption 
The 6th section is an amendment of section G of “Tlic Railway 
Regulation Act, 1842" (see aboae), and empowers the Board of Trade, 
if It thinks fit, to postpone the opening of a railway for a further 
period not exceeding one month, without going to the expense of 
further inspection^, and so on from time to tune until the requisitions 
of the Board’s officer* ha\o been complied with 

Seventh on the schedule is the whole of the Railway Returns (Con- 
tinuous Brakes) Act, 1878 f41 A 42 Yicl cap 20], which obligca eitiy 
railway company to fnrniMi for each lialf year (ending 30th June and 
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3Ist December), m an appointed form, a return of the amount of 
pas^enper 'stock fitted and not fitted with continuous brakes, the 
de'cnption of brakes a lopted, and aihetlicr they are instantaneous m 
action, self acting, unuersallj applicable m regular use and of 
durable and easily maintainable materials Failures of continuous 
brakes mu t be reported in anotlier form of return and the number 
of pas-enger trains run iiithout continuous brakes in a third form 
The eighth enactment referred to in the schedule is section 3 of 
the Clieap Trains Act 18S3 [46iL-t7\ict cap 57] It ensures the 
pron-ton of proper third class accommodation at fares not exceeding 
Id. per mile, and of uorkmen’s trams, between C p m and 8 p m , at 
reasonable fares, under the orders of llic Board of Trade or — if the 
company appeal to them — of the Railway Commissioners, otherwise 
the railway may forfeit the exemption from pas'enger duty allowed, 
in respect to fares not exceeding that rate, by this same Act But, 
as light railways are free from passenger duty, under section 12 of the 
Liglit Railways Act, this penalty Mould have no force m regard to 
them 

Ifinthly, and lastly, the «chedulo mentions the whole of tho 
Regulation of Railways Act, 1889 [32 A 53 A jet cap 57] 

This Act, to which reference was made at the beginning of this 
chapter, empowers the Boaid of Trade to order a railway company, 
withm a certain time, 

(a) To adopt the block system, 

(5) To interlocl ' ’ ’ 

(c) To use on which shall 

be instantancou-j and guards, 

self applying in tl , ^ "s, applicable 

to every vehicle — whether carrying passcngois or not— m regular use 
m daily working and mamifactared of materials durable and easily 
maintained and kept in order “In making any order under this 
section the Board of Trade shall have regard to the nature and 
extent of the traffic on the railway,” and “shall hear any company or 
person whom the Board of Trade may consider entitled to be heard ” 
To meet expenses incurred under this Act, debenture stock may bo 
issued on. a certificate of the Board of Trade 

The Act contains other provisions Companies must furnish 
returns showing overtime of those persons in their employ whose 
duty imohes the safety of trams or pasiengers Penalties are laid 
down for aaoiding payment of fare, the offender being liable to a fine 
of 403 , or, in a second or subsequent case of the kind, to a fine of 
£20 or imprisomnent for one month Every passenger ticket must 
have the faro printed upon its face Finally, the power to make 
bye laws, subject to disallowance by the Board of Trade — conferred 
by the Railways Clauses Consolidation Act, 1815 — is extended to 
bye law s for maintaining order in and regulating the use of railway 
stations and the approaches thereto 
Under section 1 1 (e) of the Light Railways Act, an order may con 
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tarn provision'? determining constmction details, such as gauge, 
permanent 'way, undetbridges, level crossings, etc., provisions for 
working the railway, dealing vrith station arrangements, method of 
traction, rolling =tock, tram working etc , and provisions enabling 
the Light Railway Company to make agreements with railway or 
other companie"; 

If an agreement is ' ' 

company, the latter is 
order under section 1 

apply for an order to coubuuci auu woih. u ii^m miiway as uieii uivii 
undertaking, thej may be gi\en the required powers under this 
section Rut they must furnish the certificate called for in the 
made hy t) e Board of Trade tctlh ie peet io appilieatiom io the 
Light liailvaj Commitstonere for aiders aiiihormng light iaihiays, 

27 (i)* 

Under section 11 (e), the order may incorporate a company hy in 
elusion of provisions of the Companies Clauses Acts or by the inser 
tion of others 

The Board of Trade appears, under section II (g), to have in 
dependent power to limit and regulate a council s advances or 
loans 

In section 11 (i) discretionary power seem? to be given, if the 
managing body is not a local authority, to include in the order the 
provisions contained m existing Acts, or to insert others, in regard to 
the audit of account? 


manner as standard railways The official and legal chock'*, to which 
railway rates and charges are subjected, have been briefly described 
in chapter II 

New companies promoting a railway Iiad been required to mike a 
deposit of »> per cent , for a railway under the Railwajs Facilities 
Act, 18C4, the rate was, os we ha\e noted, 8 per cent , and, under 
the Tramways Act, 1870, the rate was 4 or 6 per cent Tlie require 
ment of sucli deposits, while schemes were still in the Bill stage, wi? 
one of the greatest obstacles to the promotion of light railway project? 
■\Vlien once the Bill became an Act, the grievance would not cxi«t , 
but, m the initial stage, it was often prohibitory The Light Railway 
Commissioners may now, under section 11 (/), require, or not require, 
de]>o it? at their discretion 

In speaking of tramways and the Tramway Act of 1870, it has 
been obsened that the right of pre-emption, seiorely enforced by 
some local authorities, was one cause of the failure of that Act 
Section 11 (f) Icaies it wiUnn the power of the Light Railway Com 


• Apj^n lix I\ St U itorj Fulet an I Ord<rs 1813 
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inissioners to determine, in the ordLr, the conditiom under which a 
Jocal authority maj acquire the railway 

Tlieeffectof «ection 11 (2) must now bo examined Subject, firstly, 
to the foregoing provisions of the Act, and, secondlj, to any special 
provision®, as indicated, contained in the order, the general enact 
raent-. relating to railways are to apply, and, for the purposes of 
these enactments and of the Clauses Acts, so far as they are applied, 
the Light Railway Company must be deemed a railway company and 
the order a special Act, and any provision tliereof a special enactment, 
except that a hght railway is not to come under the Railway 
Passenger Dutj Act, 1842 [5 A 6 Vict cap 7D], which levies the 
following 

' For, and m respect of, all passengers conveyed for hire upon or 
along any railway, a duty at and after the late of £5 ioi £100 upon 
all sums received or charged for the hire, fare, or conveyance of all 
such passengers ’ 

A number of the general enactments, relating to railway®, are 
mentioned m the course of this consideration of the Light Railway 
Act, and others are quoted in Appendix \ Reference may here be 
advi«ed to Diggs Oenoiaf Raihcay Act^ 

Lnder paragraph (1) of section 13 of the Ljglit Railways Act, 
where an order incorporates the Lands Clauses Acts, any matter 
winch, under those Acts, would be determined by a jury, by arbitra 
tion, or by tw o justices ['ee remarks on section 1 1 (rt)l, is to bo deter 
mined by a single arhiciator who is to bo appointed by the parties 
(or, if they do not agree, by tbo Board of Trade) Tlio usual 10 per 
cent , as compensation for compulsory purchase, etc , may or may not 
be added to the estimated \aluc, but, in making liis award, the 
arbitrator must al o take into account the probable increased \alue of 
the rest of the property, remaining ivith the owner, due to the pro 
posed light railway, and this would act as a setoff Hitherto, the 
custom has been to assess the disadvantages and to ignore the 
advantages to the owner 

Under section 13 (2) the Board of Trade may fix a scale of costs 
for such arbitration 


1 

award in the form of a special case for tho opinion of the High Court 
of Justice , and to correct m an award any clerical mistake Any 
party to tho submission to arbitration may summon witnesses or call 
for documents by •■ithprcna The court may remit the award to the 
arbitrator for reconsideration or may *61 it aside if improperly pro 
cured Tho award may, by leave of tho court, have efi^ect as i 
judgment or order and be so enforced Subject to section 13 fO) of 
the Light Kailwaj s Act, the costs of the reference and award he in 
the discretion of tho arbitrator 

Section 14 of the Light Railways Act authorises the payment to 
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trustees of any purchase money or compensation not exceeding XSOO, 
and provides for cases of douhtful title to, or partial interest in, the 
land in question This section extends the amoimt payable to trustee^ 
on behalf of a partial or limited onner, from £200 (under the Lands 
Clauses Act, 1845) to £500 

Section 15 (1) applies to any local inquiry held by tho Board of 
Trade, Part I of the Board of Trade Arbitrations, etc , Act, 1874 
[37 A 38 Vict cap 40], by which power is given to the Board of 
Trade to hold such inquiry by any person or persons authorised by 
the Board, and (as if the application for an order wero for a special 
Act) both promoters and objectors are liable for the expenses, uhicli 
will be defrayed ns the Board may direct 

Under section 15 (2) have been issued the “ Rules, dated September 
189G, made h j the Boa>d of Tirade, uilh respect to applications to the 
Light Railuaj Commustoners for aiders authoring Li jht Railicays ” 
(Statutory Rules and Orders, 1896, No 787) They are quoted in 
Appendix IX 

Accorduig to those rules, it will be observed, in connection with 
section 15 (3), that a foe of £50 must bo mid to tho Board of Trade 
by the promoters before they lodge their application with the 
Commissioners 

Unless othoriiise provided, any expenses inciured by the Board of 
Trade will, under section 15 (4), be defrayed out of money furnished 
by Parliament 

Section 15 (o) requires the Board of Trade to present nn onnual 
report to Parliament of proceedings taken under this Act 

Section 10 of the Light Railways Act prescribes the manner in 
which any expenses incurred by local authorities, and allowed by the 
Commissi * ' 

Under com 

bine for >unty 

councils vem 

ment Act, 1888 [51 A 52 Vict cap 41], district councils under those 
of the Act of 1894 [66 A 57 Vict cap 73], and where councils 
cannot appoint joint committees under those Acts tho provisions in 
• 1 1 • fi, T , T> • _ » - apply. 

18, obtain an order to 
■ lole or part of a railway 

or work They would, 
of course, have to furnish tho ccrtificato required in the Rules ma/le 
h\j ih>‘ Board of Trade icitk resperi to appheattons to the Light Rail- 
irag Commi^n m^rs for ordeis authorising fijht raiticay*, 2T (C) (see 
Appendix IX ) 

Section 19 presenbes tiio conditions under wlucb, with the consent 
of the Board of Agriculture, a landowner may grant land or advance 
money for a light railvi ay A landowner \Tithin the meaning of the 
improaement of Land Act, 1864 [27 A 28 Vict cap 111], is, “ as to 
lands m Fiiglaml, tho per'Ons who shall bo iii tho actual possession or 
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receipt of tlic rents or profits of nnj land, whether of freehold, copy 
hold, cu tonnry, or other tenure except w hero “Judi person f liall be 
a tenant for life or Incs boldin'; under a lease for life or lives not 
renewable, or shall be a tenant for years holding under an agreement 
for a lea'e for a term of years not renewable wliereof less than 
twenty fi\o years «hall be unexpired at the time of making any 
application to the commi'sioners, without regard to the real amount 
of the interest of anj person so exceptetl and in tho case w here the 
person in the actual po- ession or receipt of the rents or profits of any 
land shall fall within the abo\e exceptions, then the person who for 
the time being sbal! be in the actual receipt of the rent payable by 
the per-on so excepted, unless he shall al«o fall within tho above 
exceptions, shall, jointly with the person who shall be liable to the 
payment thereof, be deemed for the purposes of this Act to be the 
owner of such land* ” 

Section 20 provides for tbe conteyauce of Crown lands 
Section 21 guards the acquisition of commons for light railway 
purposes 

Section 22 is framed to protect natural scenery and objects of 
historical interest 

Junctions with existing railways will under section 23, have to be 
made so as to interfere as little as possible with passenger lines 
Passengers— as Sir James ^Mlport said— load and unload themselves 
In the ca*-® of goods, however, actual connection of the light and 
mam Lues would be of the greatc«t value This, therefore, is to be 
desired, but interference with mam railway passenger lines is to be 
avoided Under the Railway Clau«cs Act of 1863, the existing minTi 
line of railway may provide and work the junction and make the 
light railway pay for it This might cost the latter too much, and the 
Soard of Trade may m-ihe such conditions os seem to them fair 

Section 24 prescribes the manner in which an order may be 
amended 

The definition of “Act of Parliament” lu the Telegraph Act, 1878 
[41 A 42 ‘ ’3 Board 

of Trade ” n 

no'’!', hy [ude an 

order au lograph 

Act, it may be added, grants power to tho Postmaster General to 
establish telegraphic lines on certain undertakings authorised by 
special Act of Parhanicnt 

Section 26 applies the Light Radways Act with certain modiSca 
tioiis to Scotland It will be noticed that, while m England parish 
councils are not included in section 2 , two or more pansh councils 
in Scotland may, under the provisions of section 26 (2), combine 
where there is no district committee ’ 

Section 27 expressly excludes Ireland from the scope of the Act it 
being otberw ise proa ided for * “ 

Section 28 dcBncs tbe eiptessions “Light Eailway Company" 



174 


LIGHT RAILWAYS AT HOME AND ABROAD. 


“Clauses Acts” [see the remarks on section 11 (a)], and “Share 
Capital ” 

F " ' le. 

1 referred to m section 

12 ^ chapter, are given in 

Appendix X The leader may also consult Bigg’s General Raihca'j 
Ac(», The Lvjhi Raihcays Arf, 1896, hy Henry Allen Stewart, and 
2h» Light Ratlicays Act, 1896, by Evans Austin 
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THE QtE-sTlON OF GlliGE. 

CosTENT* —Standard gan^e in Europe and USA 4 ft 8J tn — Indiin 
gauges 5 ft 6 in metre and 2 ft C in — Comjaratire cost of these pi-r mile, 
A 200, £4 01 and tl'OO— Effector . ^ »* 

of gauge on nrorking expenses— M I I ' 

gauges la India — break of gauge a ' 

gauge on warn line routes in India f 

lendent on ] hysical 
• he narrow gauge— 

auge generally re 
be eliminated ftoEU 
lia— Sir John ^\olfo 


Standard Gauge of Great Bntaui etc — Tli© 4 ft 8Vin giugohas 
been adopted as the standard for normal radways in Great Britain 
and most European countries It was originally chosen beeaiiso it 
happened to be that of the road ssagons m the north of England 
Mhicli first ran on railways 

of trams depended on tho 
tlie centre of gravity of a 
rads Brunei introduced a 
Ltroauer fe-iu^e oi < it , wiiicii ixiaue a splendid road — bridge rails on 
longitudinals — and existed on the Great Western Railway and its 
connections until 1802 

There is no practical reason for departing from tho 4 ft 84 in 
standard — winch is that of Great Britain, the United States, and^ cx 
ceptmg Ru'sia and Scandinavia, of continental Europe — and it is to 
he regretted that Insh broad gauge lines are committed to tho 5 ft 
3 in and Indian to tho 5 ft Cm standard Our light railways may 
be as light as can be hat, if they ate of the standard 4 ft 84 m 


co„d,Ums ■ - 

Indian Ganges —In India llilea ganges— the 5 It. C in the metre 

and the 2 ft G in -have W fteal, tried It famishes nJ, ll.eSro, 
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with the best examples to assist us m determining the effect of 
gauge "We may take out figures from the Admtni tration Report on 
the RaihcaijB i f India for 1895-96 

The average cost per mile of railway open is Ex 16,273, or (assum 
ing, for the purposes of this discussion, that 10 rupees are equal to 
12 shillings), XD764 for the 5 ft 6 in gauge. Ex 7214 or ^64328 for 
the metre gauge and Ex 3342 or £2005 for the special smaller 
gauges 

Investors or promoters, however, would scarcely accept, for 
purposes of rough comparaUve estimate, averages of all the railways 
on each gauge The older tho line — and the broad gauge railw ays 

ire, added 
gr broad 
ion in tho 
with the 

or 5 ft 

6 in gauge, Ex 7000 or £4200 for the metre puge, and Ex 3333 
or £2000 for tlie smaller special gauges, we should prefer figures 
ba«ed on “modern instances,’ and regard Ex 12,000 or £7200 as 
roughly reprcscntuig the cost of a5ft 6 m railway per mile, Ex 7600 
or £4300 as that of a metro gauge, and Ex 3000 or £1800 as that 
of a 2 ft C in gauge line All the lines averaged would give us 
ratios of IG 7 3 very nearly, modern instances correct tlie ratios to 
lo 10 t, or 8 3 2 Tiiese figures are suggested as fairly representa 
tivo of tho comparative cost of a railway m India according as it is 
built on the 6 ft Cm the metre, or the 2 ft Cm gauge 

It must not be supposed, however, that gauge is the only — or oven 
the most important —factor upon which tho cost depends "We may, 
perhaps, traco its influence on the cost most conveniently by examin 


( 

Malwa (metre), and the Cooch Bchar (2 ft Cm) Eailways 
On tho Bengal ^ ogpur Kailway (5 ft C in. gauge) the permanent 
wa} consists of 73 lb flat footed steel rails on steel sleepers, ballasted 
throughout with good stone The line generally is unfenced, except 
at important stations The nnleaqo open was 8Gl miles On the 
iiLam lino exceptionally heavy bndging of tributaries of tho Aralianadi 
river occurs for 220 miles On the Umana IJilaspur section is a 
fpeit deal £>/ heaif worL m hajoh and rutting a tunneJ J200 ft 
long, etc Practically, the ruling gradient is 1 m 100, and the 
minimum radius of curves 1000 ft For further details of rolling 
stock, traffic, earnings etc , sec the tables in tho Appendices 

On tho Indian Midland Eailway (stanlard gauge), the j ermanont- 
wa} consists of 80 lb flat-footed steel rail? on oval pot cast-iron 
sleepers Tlie lino is fcncctl throughont The mileage open was C77 
miles Tlicrc is only one gradient so steep as 1 in 100, and there arc no 
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curves uitli a ridiua of le«» tlian 1000 feet There is a good deal of 

Railway (metre gauge) Tirhoot 
, j . 40 lb iron (being replaced by 

50 lb steel) or 41ilb steel rails on wooden or on cast iron plate 
sleepers. The line is fenced and ballasted The country is easy 
On the Sonepore Ajodhya •section the country is subject to inundation, 
and this has involved heavy banking Bridging the Rapti and cross 
ing the drainage of the Gunduk and Gogra rivers ba^e been expen 
sive The grades and cur\e3 are easy There is a considerable 
mileage of unfenced branches 

On the Rajputana JIalu a Railway (metre gauge), the original 3G Ib 
and 40 lb rails ha\e already been largely replaced by 41^ lb and 
50 lb steel rails The standard of construction vanes considerably 
over a total open mileage of 1674, but is generally an exceptionally 
high one As a rule the gradients and curves are easy fhe 
Rajputana section includes a good deal of bridging, especially the 
bndge over the Jumna at Agra There are heavy works on the 
^falwa section, including the Nerbudda bridge, tunnels, viaducts, etc 
on the Holkar railway A great deal of the line is unfenced 
The Gooch Behar State Railway (2 ft 6 in gauge) runs through 
an easy country, on an embankment 12 ft wide The permanent 
way consists of 25 lb flat footed steel tads, on pyngado sleepers in 
sand baUast The bndges are built with metre gauge girders The 
line is unfcnced The curves and gradients are easy, but the quantity 
of earthwork is increased hy a wide formation and embanking the 
line well above a country hable to inundation 

Relation between Gauge and Cost — IVe may now endeavour to 
sec " ’ ~ * 


lar 

In _ ... 

codure, and, although the price paid in accordance with the assessment 
of the cml authorities is very rightly a liberal one, it is not escessne 
Indeed, so cheap is land that embankments are seldom made up of 


track, sufficient land has been taken up to admit of another track 
being laid if necessary hereafter 

The cost of earth work to formation is the next item. It is one 
tint IS very largely dependent on grade and very httle on gauge 
The steeper the ruling gradient, the shorter and more direct will be 
tho practicable route m a hilly country, and the sharper the limiting 
curve, the larger the freedom and ilexibihty of adjustment that will 
ho possible Now these are two of the advantages claimeil by the 
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advocates of narrow gauge lines and tliey offer, especially jn a 
country wluch presents exceptional engineering difficulties, consider 
able opportunities for reducing the cost of earth wort and other items 
of construction If however, theso difficulties occur at one or two 
critical points only and are not characteristic of the line generally, 
the economy gained in alignment and grading will not necessarily 
justify the adoption of a narrow gauge 

It must be conceded that not as a necessary consequence of adopt 
mg a very small gauge but as a matter of fact, the haulage of the 
same amount of paying load on a line of light traflic will generally bo 
weighted uith less dead load on the smaller guage, and steeper 
gradients, therefore, will be practicable at a pinch 

(uestion of 
of which 
otation (to 
a Raihcaj 

Loeaiion claims an advantage m respect of adaptation to sharp curves 
la favour of broad gauge On the Jkfanhattaij Elevated Bsilway m 
JTeu York, curves of 88J feet radius are not too sharp for the stock 
"Much sharper curves might be negotiated both on the 5 ft 6 in 
and metro gauge'*, than those presenbed as the minima m the standard 
■dimonsions laid down by the Government of India so that no special 
valQe need he attached to the quotations here made As a matter of 
fact, however, a radius of 1146 ft is the absolute, and of 1910 ^ the 
preferred mmimura, t« otdinary country for curves on the 5 ft G in 
gauge, on the metro gauge, 710 ft is the absolute, and 1146 ft is 
the preferred minimum , and on the 2 ft C in. gauge 238 ft is the 
minimum, so that the Go\cmmcnt of India limits are considerably 
m favour of the smaller gauge In di^icuU country, where economy is 
most important a curve of so small a radius as 573 ft is permitted 
on the 5 ft 6 in gauge, as against 358 ft on the metro gauge 

Width of formation offers a direct and obvious, but not aiery 
important, advantage to the adoption of a narrow gauge The saving 
m earth w ork is confined to the vertical strip covered by the difference 
in -rndth of formation , this difference is 4 ft 6 in. m cuttmg, and 
only 2 ft 6 in m embankment, as between the 6 ft G in and metro 
gauges , and it leaves untouched the section covered by the slopes, 
that portion winch would remain if the width of formation were ml 
Even on the Cooch Behar 2ft G in gauge line the banks are 12 ft 
wide, the minimum is 10 ft on the 2 ft Gin gauge, 14 ft on the 
metre gauge , and IG ft. G in on the 5 ft. C in gauge In a country 
where earth work is cheap, the difference m gauge offers very little 
•opportunity for economy 

The quantity of earth work in bank or cutting covered by the 
slO] rill 

of 
the 

WJ 
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height of emhanhnient or depth of cutting increa'^es , it is, in fact, 
least important Mhere it is most dcMrable, in heavy bank or cutting 
■Whatever the economy clTccted by cboico of a narrower gauge and 
formation may bo, it is often greatly discounted by building wagons 
Mhich are almost as wide as those of standard gauge With slow 
speeds and small w heels the over hang may bo increased and a reduc- 
tion of gauge need not mean a corresponding reduction m capacity , 
but, again, we cannot have wider stock without a wider formation, 
and thus such economy in cartli work as a narrow gauge might claim 
very nearly disappears 

Double lines are scar * * 

cussion, but it may be 
between tracks, centre , 

r ‘ 


street Then the space occupied by the light railway and left to- 
ordinary road trafUt, as well as the width of track to be paved and 
maintained by the former, depend very directly upon the gauge 
adopted, every foot of room, every inch is precious, and, if town 
councillors are thus forced to insist upon a smaller gauge for a light 
railway invading their town, they aro more justified than when they 
break the gauge, because wagons and trucks might otherwise cross a 
street or tno, startling their sleepy traffic, and spoiling the beauty of 
their shops and i illa« 

Much of the cost of brtdgo-wotk is not only dependent upon physical 
difficulties and independent of gauge, but actually independent of the 
moving loads also 

The longer the span of a bndge, the less important becomes the 


IS talcen ovei me uiiu^e xuua, uu ura uuo iiauu, iva veiiiuiuu lui 
■" ' ’ broad gauge trams very slowly and 

for the metre gauge, on the other- 
, isable to erect metre gauge girders, 

ready for future developments, on a 2 ft 6 in gauge railway m 
Bengal As a matter of fact, on the railway referred to, the embank 
ments and the girders aro capable of taking a metre gauge line 
to morrow With bght loads and slow speeds, therefore, there is not 
very much economy secured by choosing a narrow gauge , and such 
economy as is possible tends to vanish as the span of th6 girders 
increases While this is true of girder work, it is equally obvious 
that the'lmst of wng walls depends m no way on the gauge , and that 
the saving on u idth of abutment and width of piers is not very 
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important, e«pocnlly where tlic foundations n }iich carry the piers and 
abutments are deep and costly, and protective Morks — a matter 
absolutely independent of gauge — ate on a largo scale A study of the 
cost and particulars of «ome of the large railway bridges m India* will 
show at once that, while the co<!t per lineal foot vanes a ery much, the 
gauge IS the moH insignificant factor of the many "Inch affect the 
cost 

For comparing the cost of 5 ft C in and raetro-giugo bridges and 
culverts of smaller span "c have ample data in the liiulfje and 
Culicrt Table* worked out by Mr L H Stone, M Inst C E , the 
present chief engineer of the East Indian Railway, but our quotations 
must necessarily be brief, and only a fow of tho more important items 
can be compared 


Girder Bridges 

13 

Tno Abmoients 
and 

One Pier 

One 

Span 

Gauge 

" 

Concrete 

Masonry 

Girders 


Ft 

Cub ft 

Cub ft 

Tons 


6 ft span 

10 

1.579 

4,529 

0 74 

6 ft 6 m 

„ ,, 

„ 

1 395 

3 8..0 

0 48 

metre 

13 ft spaa, 

10 

1 838 

5,159 

1 4( 

6 ft 6 in 

, , 


1,634 

4,402 

1 16 

metre. 

, „ 

20 

3,605 

15,644 

1 44 

6 ft 6 in 

.. >. 


3 321 

13,982 

1 15 

metre 

20 ft span 

10 

2,156 

6 055 

3 14 

5 It b m 

» 

„ 

1 911 

5,137 

2 37 

metre 


20 

4,054 

17,457 

3 14 

5 ft 6 in 



3,728 

15,5‘»3 

2 37 

metre 

„ „ 

30 

6 559 

38,251 

3 14 

5 ft 6 in 

„ „ 


6 151 

3a, 007 

2 37 

metre 

40 ft span, 

20 

4,461 

21 61(> 

9 65 

5 ft 6 in 



4,121 

19,318 

7 66 

metre 

» .. 

40 

10,259 

81,430 

9 65 

5 ft 6 in 

.. » 


9,759 

75,982 

7 66 

metre 


From the table here compiled wo see that, for girder bridges of 
small span, the adoption of tho smaller gauge does not greatly reduce 
the quantities, and that tho redaction is comparatively less as the 
lieight of bank and span of girders increase Thus, taking the top 
"•rp CO 55, yf /jjiinis^rnnoit for 1695-96, Part II. 
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and bottom figures ^^o find tliat, Triitle the concrete is 13 per cent 
more for a 5 ft 6 in girder bridge of 6 ft span, it is only 5 per cent 
more for a '• ft 6 in girder bndge of 40 ft span, than for metre 
’ ’ ' *' * " asonry, an 

' per cent • 
' per cent 

iieavici ouLiieuiu uin gauge ' ' » _ 

IS only 2G per cent heavier 1 
In the same way, a refere 

culverts, the slopes of the embanlmcnt being 2 to 1, would show us 
at once that the quantities for a culvert on the 5 ft Cm gauge, when 
the height of bank is /» ft , aro precisely the same as the quantities for 
a culvert on the metre gauge, when the height of bank is // + 1 ft 
AVithout going into details, tberefore, it is evident that, while in an 
embankment 5 ft high, the difTerenco is 20 per cent , in an embank 
ment 10 ft high it la only 10 per cent , in an embankment 40 ft high 
only 21 per cent and so on Here, again, the saving m expenditure 
to gauge diminishes as the work becomes heavier, diminishes, in fact, 
exactly where economy is most %a1uable 

In open top and flat-top culverts of 2 ft span, the percentage of 
saving in a narrow gauge is much higher than for waterways of 
larger span 

Under the mam head of bndge work we must finally admit that 
diffeience in cost depends mainly upon physical diflicuUies, much less 
upon gauge 

In ballasting, a good deal of difference is made by the gauge That 
IS obvious In the list of standard dimensions laid down by the 
Government of India, we find that the absolute minimum width of 
ballast at level of foot of rail is 10 ft on the 5 ft Cm gauge and 7 ft 
on the metre — a difference of 3 ft, while the preferred minima are 
respectively 11 ft and 7^ ft, a difference of 3J- ft Jlcreover, even 
when the same minimum depth of ballast below sleepers is adopted 
(as m cuttmgs m soft sod or on banks), the shallower sleeper of the 
narrow gauge will matenally reduce the total depth of ballast required 
So that both m width and depth the reduction m the section of ballast 
13 important 

In permanent-way the difference in cost is largely independent of 
the gauge The most important factor is the weight of the rail, and 
that cannot be expressed in terms of the gauge Generally and 
practically it is determmed by Oio maximum weight on a pair of 

^ ^ 1 tJjg 

"Moreover, 

erviceable 

■ ^ wals, and 

these may often he cheaper and stronger than now rails of hghter 
section Tho use of second hand sleepers, liowever, is not to be 
advised , new sleepers are more economical 

The maximum weight on *i pnir of wheels is ID tons on the 5 fL 
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C in paucc, S ton« on the metre giugc and G tons on the 2 ft Cm 
gauge. Tiie nnximiim gro-a weight of engine an I tender together 
permitted on the "i ft G in gauge is oC tons, and on tlio metro gnu^o 
4C tons. Tlie weight per jatd of ml adopted to like these loads 
on each of the railways compared in the table li is been stated 
above 

The absolute saving in quantity of sleeper wood mij be measured 
by the ratio of that rcqinreil on the 5 ft Cm to tint required on the 
metre gauge — 9 to 4 

A glance at price-lists will show us tint the ultnintc economy is 
reached avith the 2 ft gauge , for the dtlTerenco in cost per yard of 
portable railway of 1C, 20, 24 or 30 inches gauge la merely a matter 
of pence 

Stations and buddings are purely a question of accommodation 
required IIow little gauge has to do with expenditure under this 
mam head is indica\ed by the amounts for the two metre gauge rail 
avays being larger than tho e for the tavo standard gauge lines On 
the metre gauge — and much more on Imes of less gauge — platforms 
maybe alt^ether dispcn<<!d onth So, m the case of light railways 
of 4 ft si m,, or 5 ft C in gauge they are not absolutely necessary 

Platfonas and walls of liberal and uniform height are most particu 


must be able to take it for granted tliat, whenever he gets out he can 
step on to a platform of exactly the same height that he is accustomed 
to , he must not bo taken by surprise 

To light railways these considerations scarcely apply The choice 
seems to lie between a platform of reasonable and convement height 
and no platform wall at all, the surface being simply consohdated 
flush with the level of the raiL Most of the cost ol a platform wall 
IS belo 
IS obvK 

on Cor • 

radwai 

at all 


5 ft Cm, metre, and 2 ft G m gauges respectively, but the preferred 
minima— to allow not only for very wudo metro guogo stock but for a 
possible increase of gauge and consequent expansion m the future- 
are 15 ft G m and 14 ft 6 m on the standard and metre gauges 
hidings fall under tho head of "ballast and permanent way,’ and the 
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Points niid cTO‘<s]ngs, T»ater column*, tnrntabJes, etc, come under 
the subhead of ‘ station machinery ” and imm liead of “ station* and 
buildings ” The muiimiim diameter of an engine turntable is fiO ft 
on the 5 ft 6 in gauge, and uot more than 3G feet on the metre 
gauge, that of a carnage or wagon turntable js IS feet on the 5 ft 
6 in gauge, and only 14 feet on the metro gauge Tliese will, how 
ever, bo required at termini only, and, if land bo aaailablo, triangles, 
the cost of which scarcely depends on gauge, may be substituted 
In constructing an engine nmningsbcd, tlio Go\einment of India 
prescribe, as the absolute minimum distances between tracks, 10 ft 
G in on tlio metro gauge and 14 ft on the 5 ft 6 in gauge, but they 
would prefer a distance of 17 feet on both gauges, and such a prefer 
ence practically ensures its adoption 

On the subject of “rolling stock,’ the next item for comparison, it 
may be said that, absolutely apart from gauge,, the expenditure on 
rolling stock must depend upon the amount, the nature, and the con 
ditiona of the traffic dealt with The Bengal 2»ogpur heads the list, 
the metre gauge Pajpulina Mniwa Railway comes next, the Indian 
Midland does with half the expenditure of the Bengal Nagpur, the 
metre gauge Bengal & North \\ estern follow s it very nearly, and 
the Coocli Ilehar stock costs least of all 

Between the two G ft 6 in gauge lines, tlio Bengal Nagpur and 
Indian Midland, the didcrences in capital outlay, mileage, working 
expenses, goods trafhe in general merchandise, tram mileage, and 


way, as compared with 519,437 tons on the Bengal Nagpur, it is not 
surpnsiDg tint the number of goods vehicles required on the latter is 
m the ratio of five to three required on the former 

Anr- nr, «l » aa TIa « Iaaa Af-,! A T^a I Anr ' f 


locomotive*, two and three times as many passenger and goods 
vcTunhis., !3 .’.vL ’/a ‘st "Rx kl.74 y v ni'.lfe ot. t'lU.'.ij atock. i* 

justified by its traffic, and is absolutely independent of its gauge 
The maximum width over open doors IS 13 ft 3 in for passenger, 
and 14 ft for goods vehicles on the 5 ft Gin gauge, 12 ft 6 in for 
passenger and goods vehicles on the metre gauge , and the maximum 
width of stock over all (not necessarily the same thing, it ivill bo 
noticed), 7 ft 6 in on the 2 ft 6 in gauge The maximum height 
above rail level, the minimum accommoilation and the maximum 
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■weight on a jmr of wh'‘(']« arc nl<o p\cn in thi' tnllc of flmdanl 
<linen«ion« m Chaj r XH 

In rcpinl to tli" nun of • pl-int ferric “p nenl 

charpee,’ and “lo s ly oxrhnn^c,’ no oonijitri'oii tinrl b" undo 
Tlie proportion of workin^ « spono*^ to pr iv’toarnnif.'* i« ’>1 jx'r cent 
on the J.onpal Nipper on the In Inn Mi llan 1 -JJ on tli* ] cnpnl 
•fc ^orth M "b «»n the llajpulam Mahva, mil fil on tlio 

Cooth Hclnr HailBav Thn is cnlinlj a mttor of iraflic and a liiph 
percentspe of cxj>cn‘f'» in fimiiips !•» no more n^am t tlio narrow 
gauge than a priat inmj other ^t^t:•tl h aUaiirel Ij Us exlrcrno 
advocates an. in its fno ir j tir ly a* a pie tioii of puve 

As a rc'uli of our conjon-oii of t}|iral In Inn I’ailw vy', it n 
fuggt'<t<^l tl at the nc'inl co t tnaj he rrpre ented by 

Kx 12,000 or £7-( 0 on the "i ft 6 in lit 7'‘0U or LtOOO on the 


nietre, and Ils 3000 or £1^00 on t!>e 2 ft 6 in paupe Tl o inllucnco 
of paUpG on each item of • xiwnditurc has Ixcii ponenlli mJicalcd 
It Mill be interesting to <iuotc a Mtuilir e^roi iri'on— in lump sum 
only, not in detail — I (.tween iremh railnaj'* on tlio 4 ft. M in . 
metre, and 2 ft paup >■ 

if A de Lapparent * t ikes XCn7 I or roil (lOOOOOf pcrhi!om)os 
*''*“*" X3‘'G2 per roilo(G0,000f 

anpo line, if fiteil signals, 
of 2j to 30 millimotrcs 
allowed, and sheds for stations (and it "ill be noticed that this 
stipulation brings the m tre gauge figures under light railway condi 
tions which do not dirctllj depend upon llic gauge) , and £1287 per 
nule (20,000f per kilom ) as lliat of a 2 ft gauge portable nilway on 
the Decauvillc or “ ladder” ejslem 
The locomolues on the metre gauge referred to by him are 
light— 15 to 331 tons,— and, on the 2 ft gauge OJ tons empty and 
12 tons in working order Tlie rails arc correspondingly light, less 
than 20 lbs per j ard on the 2 ft *,augc The passenger carnages are 
■5 ft 7 in wide , , , 

Battle of the Gauges m India —The eipenence of India m the 
matter of gauges illustrates the inconvenience of having adopted a 
standard wider than 4 ft SJ m Tho choice of the o ft G in gauge 
—for no other reason apparently, than its being a compromise be 
tween the I nghsh 7 ft and 4 ft 8i in gau^s-was made in 
accordance with the advice of an engineer specially sumrnoned from 
England This was tho first mistalo ^Tcre the 4 ft 8V in gauge 
the standard, locomotno and othei rol mg stock could he |mported 
from the mother country at a crisis, and the advantage of this, from 
a military and political point of view, must be enormous 

Railway devdopment in India was later oil of 

an unnecessarily broad gauge for the purposes of lines of poor tmfEc 
1 mment engineer, adi ocaled a 3 ft 6 in ^uge ^5" 

cnee m cost-as between tliat and the 5 ft C in gauge-at from £, 84 

* Lc Si («« / r, by A d* Lai 


f 
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to X98t pot mile, whilo Mt TUotnton,* additig capitalised savings, 
mado it £1000 Tlic drawbacks of transhipment were discounted bv 
Mr Grierson The disadvantages of break of gauge, from a strategic 
point of a low, i\ cro pointed out by Sir W P. Andrew, and the additional 
cost and inconvcnicnco of diiTerent stock by Mr Bidder Jfr (now 
hir Alexander) Rondel nantctl a smaller gauge, 2 ft 9 m , and a 
30 lb rail , and bad the 4 ft 84 m gauge been the standard, tbis — 
or, better still, the 2ft C in — should have been the only alternative 
Tlin general tendency towanls the decimal system of weights and 
mnasurcR, which was prevalent, induced Lord Jfayo to decide finally 
on the metro guigc 

At that time Mr (now Sit Guilford) Molesworth was consulting 
oiigineer for railwaja to Iho Government of India (1872-89), and his 


j ui uAiiuipiu, expou uuvito womu point out tiiat excessive deaa 

load is chiefly <h * *• j • • ' «• 

rolling stock 
spert in ilcnso C 
gauge was most 

Ah ft matter of fiut the capacity of tho metre gauge carriages and 


and prevented interchange of stock, but transhipment involved 
expense, divided responsibility, delays, demurrage, opportunities for 

[ 


heavy expense by now w orks on various altBratioas of alignment 
Tho commercial objections to transhipment are less serious Tbero 
must be a direct addition to capital cost to provide special sidings, 


Thornton on "Gauge ” Vi* Trie Int' C.i , vol sxxr , 1872-73 
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Conmis^ioncre) c'ttniatoil the co. t at a ton * ^Ir Gner'on, 
after ohsemn" that the co^l, damage, anil delay due to tranship 
ment oa break of gauge had been aery much exaggented, and point 
mg out that the greatest inconvenicneo wa« felt witli mineral and 
bulky or heavy tralTic, considered that its cost was not more than 6d 
or Cd a ton, being less than that inroUed in the transfer of goods 
from warehouse to cart, from cart to riil« ij wagon, and delivery at 
destination t Jfr Bryce J calculates tin, co»t at Cd a ton Jf 
Auguste ‘Nforeau is tangtiine enough to say that tho working ex 
ponses, duo to break of gauge, may be reduced to ^d per ton, if 
proper arrangements arc made 5 ^fr Money] considers the cost 
equivalent to a carriage of 6 mile'. MM Sartiaux and Banderali 
estimate it at 2d to 3d , or ctccptionally 4d per ton The Clear 
ing IIoii«c allowance for transhipment, in the days of the GIVE 
bread gauge, avas 20 miles On the Lastern Bengal State Railway 
the transbipmcnt from broad gauge wagon to river flat, across the 
Ganges, and from nvor-flat to metre gauge wagon may bo esti 
mated with reference to 250,000 tons an<l 250 000 passengers, and 
a total CO t for working the ferry of Kx 40,000 or <524,000 The 
cost, therefore, may bo put down at lid per ton or per passenger, 
and this includes (over and above the expenses tliat would be 
incurred if the translupmcnt were directly from wagon of one 
gauge to svagoii of another) a second handling and checking of the 
goods, tho cost of working and mamtainmg the steamers and flats, 
the interest on tho capital expended on them, the cost of ripping up 
and relaying tho sidings as one point or another is workable, the 
aaryiug length of the train journey, etc Our experience, accord* 
mgly, would support Mr Grieraon's figure of 5d a ton, as being an 
ample estimate of the probable cost of transhipment due to break 
of geuge only Jfr K C Rapier, chairman of the Southwold 
Railway (narrow gauge), ingeniously cbims as an advantage of adopt 
mg the smaller gauge on feeder lines, the allotment of 9d per ton 
for transhipment to the narrow gauge line, because tbis more than 


covers the cost , , » j t , 

Even the disadvantage of delay may be greatly discounted by 

good organisation M Auguste Mon-au asserts not only that jmiK 

has to be broken in any case 
as ^ths of all goods, even ii 
His remarks must, howcvei 

m regard to this tralfic, and ignores tho nsk. tho damage, and the 


• 17-1 r T^t, 1895 


st C'i'.Tol ssvt,1S7>73 

i , «oI kill. ri 871-5 1885 
<1C 
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wastage to which it is exposed It must not be forgotten, how 
ever, tint transliipmcnt — independently of break of gauge and 
quite m the ordinary course of service — has often to be faced lu 
the case of luggage and mixed vans, and that other than complete 
wagon loads liave to be opene 1, diaided and rearranged 

The evils of transhipment are, of course, mote especially felt in 
relation to goods traffic Pv^ngers — if Sir James Allport s remark 
may once more be quote! — load and unload themselves 

Many suggestions haao been put forward to obaiate the delaj, 
the co«t, and the inconvenience caused by break of gauge One is to 
lift the narrow gauge bodies off their wheels and to load them up 
on the broa 1 gauge truck an addition of special stock which is not 
likely to hiid much favour Herr Ziffer * on a system of four rail , 
would interpose a special brake van liaving normal side buffers and 
a narrow-gauge lower central buffer as well, between the wagons 
of both gauge's and thus link them up to bo hauled by a locomo 
tiva on either gauge wherever requir^ for shunting transhipping 
and loading purposes, but the combined movement of standard and 
narrow gauge stock on four rails is verysellom required An Eng 
lull engineer Jit Evetard R Calthrop, the advocate of 2 ft 6 in 
gauge light railways, has designed a special transportation car on the 
narrow gauge to carry a broad gaige wagon, which deserves atten 
tion It IS a singular conception, liowevcr, to tackle the difficulty 
of transhipment by making a transportation car, running on a hqlU 
railway of narrow gauge carry a loaded standard gauge wagon The 
car consists of a low hung open fraaip, between wbicli rise tlie wheels 
running on the 2 ft Cm gauge and to the «ides of w Inch are fitted 
two troughs on carriers plac^ low down on either side along the 
whole length On to these troughs the broad gauge wagon is run, 
and the ditfcrcnce between the gauges is so great that its wheels 
easily straddle the frame and wheels of the 2 ft G in car Loaded 
lorrys and farmers’ w agons too may thus 1 e transported over th*. 

were 
y was 

the metre gauge acknowledged to be equal to the requirements of 
ordinary trafhc, but it was as capable as English rolling stock of 
carrying all sorts of military equipment artillery, and siege guns 
The metre gauge vehicles were GJ feet wide, as compared with a 
avidth nf 8 ft on the broad gauge Equally slow speeds w ould enable 
the litter vehicles to be made as wide as 12 ft 

It was at the same time recognised that statistics of the perform 
once of engines and vehicles purposely designed for slow speeds could 
not fairly be contrasted with those designed for high speeds, and 
that comparisons could not be drawn between stock built for dense 
heavy freight or mineral loads and stock built for light or average 

• Lie Emn dunff tier S^malapungei St trm,iTl:i3cl en landeslaJnen 
tie Wien IS^l 
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freights In heavy mineral trifTic the smaller gauge might have the 
advantage , hut, for the carnage of light and bulky agricultural pro 
duce — the principal freight m Indu — the broader gauge was the more 
suitable 

Again, with no heavier rail than that required on the metro gauge, 
the o ft. C in gn " ’ ~ u * i *i- i i ° 

wagon stock th 
signments con«e 
And the cost of 

The result of 

other paying railways 
was so strained by the 

increase ot trainc tliat itoias proposed to double the road or re lay 
the track on the 5 ft 6 in gauge In cost there was little diflcrenco 
between the«e alternatives The development of other centres has 
since relieved it of traffic which might overtax a metre gauge single 
line 

The discussion on gauge was again revived in India a few years 
ago, but rather with reference to feeder and brancli railways than to 
main line routes 

Colonel Conway Gordon, R E , Director of the North 'Western Rail 
a\aj, in 168C, pressed for the promotion of light tralTic feeder lines on 
the 6 ft Cm gauge to tap the ever increasing areas of land opened up 
for wlieat cultivation by the splendid efforts of the irrigation engi 
neers m the Punjab At the same time, m the Dombay Presidency, 
branches on the metre gauge were constructed as feeders to the 
RajputanaMalwa Railway In Bengal the tendency has been to 
develop light railways on the 2 ft 6 in gauge and m this Presidency 
a change of gauge may very well be made where vast and wandering 
rivers in any case break the continuity of railway communication 

The drift of official opinion six or seven years ago avas in favour of 
adopting the broad gauge for all future railways, unless there were 
special reasons against it At the same time, expenence of military 
difficulties, due to transhipment as well os the influence of powerful 
railway companies interested enforced the advisability of completing 
missing links in through communication on the metre gauge, but 
railways adopting this gauge must comply with standard dimensions 
which n oiild he suitable for the 5 ft Gin gauge also Theconver 
Sion of existing lines to broad gauge is subordinated to the construe 
tion of new lines The gauge of feeder lines should preferably be tbe 
same as that of the frunk line they ate intended to feed, and thus 

naturally 

consider 

. ugo whe 

it was desired 1 or railwajs in connection anth frontier eipeilitiox 
Hie 'Military Department in India last year decided to adoj t the 2 i 
gauge, rapid construction being of the first importance, an 1 the hi 
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and stock tcing nblo to carry all they required The %vriter ventures 
to suggest that nothing less than 2 ft 6 in should have been adopted, 
and that the Public IVorks Department should not perpetuate the 
blunder by declaring — as they are said to have done* — a decided 
preference for a 2 ft gauge to be adopted in future on na^^o^v gauge 
feeder lines generally 

Alleged advantages of Narrow Gauge Stock — M Auguste 
Jloieaus demonstration of the advantages of narrow gauge railways 
— in the Memotrei de la Soci te dcK Ingcnieurs CiliU, 1884, p 537t 
— deserves consideration Comparing 4 ft 84 in and metre gauge 


would be as the squares of the gauges, giving a ratio of 1 to 2 Thus 
a metre gauge wagon, weighing one third as much as, could carry one 
half the load of a 4 ft 84 in wagon On these assumptions, therefore, 
the ratio of dead neight to paying load on tlie metre gauge is only 
two thirds o! that on the 4 ft 8> in gauge In practice, JI Moreau 
admits, these ratios so favourable to the smaller gauge, do not obtain , 
-tnd he proposes 7 10 as the practical ratio instead of 2 3, the 
theoretical ratio 

Further, lus view is that metre gauge stock might be as wide as 
9 ft 2 in But, on the <ame conditions, we may widen broad gauge 
stock in the same proportion That for local traffic in small con 
eignments small stock, on whatever gauge, is most convenient has 
been admitted M Moreau docs not dispute that bogie stock on the 
normal gauge will negotiate sharp curves in rough country, hut he 
sserts that the ratio of dead to paying weight is— witli full carnages 
— increased to 8 1 on the normal gauge, as compared avith 3 1 on the 
metre gauge The value of passenger stock, liowever, is rather one 
of facihties than one of tare — bogie stock is, as a rule, for passengers 
— and any passenger will give lus opinion m favour of broad gauge 
for space, convenience, and facilities 

In regard to break of gauge, AT Moreau reviews the objections, 
and disposes of them as follows — "Working expenses of transhipment 
may, if proper arrangements be made, be reduced to 4d per ton, on 
ivhich pomt evidence has been given above Delay is of little import 
ance, as a day is usually lost in passing a truck from one system to 
another i ’’**,'*^ Ur -i 

tolerated I i i ’ ’ i i 

or India ' i * * ' ' ' ' • 

and other minerals is of little unpork the expenence of most of us 
• V ’ 1^ 


• Indian Engineering Sept. 17, 1898 

t 21in Etoc Jmt Ch vol l\x« , 1885, pp STl-'S 
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three fourths of all tncrcliandiso arriTing in full dragons. If the 
circulation of rolling stock on all lines of the same gauge is so im 
perfect as M Moreau mtlicates, this aeould appear to be one of those 
things which they do not manage quite so well m France as in 
Lnghnd, or even m India 
The tare, ca ■ ’ » « • » ’ t , 

the nature of " speed 

permi sible, th hang, 

<?tc , than upon the gauge 

“ Con'iequent,' says one adaocate of narrow gauge, “upon the 
much lower speed of trams upon the 2 ft Cm gauge, shoci," and 
aahrations arc so much loss iiolent, that tlio diminution of wear and 
tear is very marked, and it is, therefore, the practice to build under 
frames, proportionately verj much lighter than on the standard gauge ” 
Quite so, “ consequent upon the much lower speed of trams upon 
the 2 ft G in gauge,*' we can do this and many other things, but 
«urelj are can reduce the epeed authout narrowing the gauge On 
this point the late T leut Gen Sir George Cliesuey, K E , avhen on 
the Indian Council, once ob^rved antb quiet humour —“It is 
now generally admitted lliat the old notion of a broad gauge railway 
being more cTpcnsire to 
and, for my o"n part, I 
just as cheaply as the 

regulated, for the most part, by the raU of speed to be used on it, and 
some stress is laid on the practical difiiculty of mamtaming a loir 
rate of speed on a broad gauge line hoiceier, 

hacc oi^eom" this difficulty fo/<ir icith remarJ tibh success ” 

As, avheaever this question is discussed, comparisons are made 
between the tare, dimensions, and load of rolling stock on one gauge 
and another, a few more remarks on this subject will be inserted here 
On English railivays, goods mlllcles capoUo oi carrying S tons may 
not carry a useful load, on the average, of more than 1 ton The 
ultimate capacity has little or notbmg to do with the average load 
1 goods T.iiiclo most bo cipsHo of ooriying » reasonable oanimnm 
load, but Ml loads are far less importanl than rapid semeo If a 
ptoTinc.al tndosman mres to a London srholosala hons. an order tor 
oertam goods to day, ho eapocts to got them f morroiv mororng 
In the Tlnilrd States full loads, as sreU as ry.d service, mo Im 


demands a ‘‘fiy ■>> railivay'to ti^ 

Sos'CnrSnl/hT i’s ta»«? ‘I- 

'°’ooLo, of poor iralfic, oooimmy <!'>' "eics- 

‘‘‘ih^^fanTarf "gSamol .agon, on the Eastern Bengal 
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State Railway, 5 ft Cm gauge, are 9 ft wide and 7 ft 10 in high 
inside, the sectional area thus being 70 5 sq ft , their taro weight is 
7 tons 10 cwt and they carry 10 tons 10 cwt Those on the metre 
gauge are 6 ft 7 in wide and 7 ft 7 in high, have a sectional area 
of 47 7 sq ft tare 4 tons 17 cwt, and carry 9 tons 3 cwt The 
standard covered goods bogie wagons for the Barsi Light Railway, 
2 ft 6 in gauge are 7 ft wide and 6 ft 6 in high inside, give a 
sectional area of 4o j sq ft they tare 5 tons 18 cw t« , and their load 
IS 14 tons 2 cwto The maximum weight on a pair of wheels permitted 
hy the Government of India m tlie case of goods stock is 12 tons on 
the 5 ft 6 in ^auge 7 tons on the metre gauge, and 5 tons (for all 
stock) on the BarM Light Railway of 2 ft 6 m gauge 

On a light railway — Caen to Duos and LuesurMer — in Nor 
mandy, con'-tnicted by the “DecauviUe ” Company on a 2 ft gauge, 
are goods wagons of two types a four wheeler to carry about 5 tons, 
and a bogie wagon carrying a standard gauge load of 10 tons — these 
aveigh only about 3| tons each * The ultimate economy m cost 
of rolling stock is certainly reached on the 2 ft gauge, just as we 
found m the case of permanent avay The perusal of a portable 
railway catalogue shows us that the diiterence in price between one 

24 inches, is 
may cover a 

gauge only, 
goods, con 
th, stability, 

speed, etc— -that ex parte arguments in proof of tho advantages of 
one gauge or another must bo received with the utmost caution 
The late Mr A M WeIhngton+ made the following remarks on this 
subject — 

' ton that there is 

Any reputable 
^ he same weight 

and power for either gauge, whidt will traverse the same cun es for the 
same price The standard gauge engine, in fact, will or can ha\o 


be exactly tho same, and the trifling loss from the extra avidth of 
trucks,! if it w ere worth discussing at all may be fully made up by 
a slight increase m the weight and capacity of tho car body, while 
car bodies of the ordinary size and capacity can go safely over any 
structure or track which will carry a light locomotive — whether 
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'stinilani gauge or natrorv gauge — and carry as large a paying load as 
13 custoraarv m narroiv gauge car* ” 

Standard Gauge generally advisable in England —It ould 
generally be a mi--take in England, m cases where goods traffic 
13 the mam consideration, to establish a light railway with a short 
lead on the narrow gauge and incur for all goods the expense 
and inconvenience of transhipment After all, English standard 
gauge stock is not too heavy for draught by hoises or pushing by 
hand , and there should he no difficulty m laying light rails 
to broad gauge right into a farmers fields, and shifting the lines 
as required If the trucks are to run direct from the fields to the 
market, our light railwajs in England must be on the 4 ft b I- in 
gauge Locomotives need not run on the farm sidings, hut the free 
circula 
Only ( 
the st 

can he laid down All that need he enforced here, in regard to 

* * 

on 

ed 

Jit 

for that, we may take on standard goods stock with special lij,ht 
locomotives and, at the worst, we can employ horses to draw, or wo 
can push by hand, mam line goods stock on unballasted sidinga 
extended into the fields as may he necessary from time to time 


has been fought and finished The question has not even died hard, 
for it IS very much alive at the present day, ard will assert itself in 
the consideration of every hght-raihvay project 

Pinal Bemarks on Indian and Gauges — In regard to 

India, Jft 1 Wollcy Dod lias concisely summarized the matter After 
observing that the broad gauge even with a very moderate amount of 
traffic, works more economically, •while tho arguments in favour of 
one standard carry considerable weight, he goes on to say * — 

“The real argument o! tho opponents of introducing a gauge 
narrower than the standard m any country is not that a line of 2 ft 
G in or 3 ft gauge, laid with rails of 20 to 30 lh« , and capable of 
cirrj ing say about 4 ton per foot run at 20 miles m hour, is not cheaper 
than one of 4 ft S\ in or 5 ft 6 in gau^^e, laid with 60 lbs rail*, 
and capahlo of carrying trains weighing tons per foot run at 50 
* Paorlee Treat se on Cicil Sngmtmna Ft tmy$ Fourtb Edition Fcrised 
by I obey Dod, F C IL 
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miles an hour, but that, if two lines are made, one narrow and one 
standard gauge, loth equal to carrying the tame amount of trafie, the 
difference m cost will he inappreciable, that, should the traffic 
develop, tl . , 1 » 1 T T. 3 

at compai 
gradually 
can onlyb 

’ ' ■ . ’ • isferred elsewhere, 

cd m America of 


passenger and goods vehicles for the light railway of standard gauge 
bo constrncted so as to be soitahlo to the heavy standard gauge, the 
advantage of having only one gauge more than counterbalances the 

ot probable that any line 
. , ^ ^ ough system will over be 

made in future of a different gauge from the mam lines, narrow gauge 
being confined to mere feeders, or lull railways, which are necessarily 
at the end of a lino, ' • ’ . > • ’ » 

■\Vith regard to Volfo Barry, 

Jv C B , in his inau; nstitution of 

Civil h.ngmeer«, hold strongly that they “ sliould is all cases, other 
than when they will be iiide(>cndent approaches to a port or to a 
market, be of the same gauge as the standard gauge of the country *' 
Generally, the traffic would be small and dependent on a mam hno, 
and the light railways should, therefore, be able to carry tho trucks 
of the mam line, thus avoiding tho first cost of constructing special 
rolling stock, the further cost of mamtammg it (with separate 
delay, inconvenience, and 
3 as live stock, fruit, fish, 
3arry was a member of the 
and his statement that the 
saving due to the adoption of a 3 ft gauge instead of the 5 ft 3 in 
gauge, m the case of ten or twelve proposed light lines in Ireland, 
was not more than £500 a mil© on the average is authoritative But 
even a larger saving cannot justify a break of gauge Host of the 
lines will bo 60 short that the saving in construction, as between 


it will bo the business of the Commissioners to guard against so 
remote a contingency, and the business of the public to prevent the 
prejudicial imposition of a physical obstacle like a break of gauge 
* ilin Proe Inat C£,to! cvxvii , 1897 



CHAPTER XIII 


CO^STIlUCT10N AND \iORLING 


Construction of Railway — In Appendix IX will bo found tlie 
StalutoiT/ Hules and Orders tnado by the Lesrd of Trade with respect 
to applications to the light Railways Commissioners for omets 
authorising light railways Instructions are given regarding tho 
notice to be published m a local newspaper of an intended applicotion 
for an order , the deposit of the draft order, plan, book of reference, 
section, estimate, and index plan with local authorities and Govern 
ment departments , the scales to be adopted on the plans and sections , 
tho ptovious service of notice on landowners, lessees, and others , the 
form in which the estimate is to be submitted , the documents to 
accompany the application , the fees to bo lodged with tlie Commis 
eioncrs, etc Applications must be made to the Commissioners m the 
month of Jlay or November Tlie order, if provisionally settled by 
them, requires confirmation hy the Board of Trade 

Before a railway can be opened for public trafTic, it must be in 
epccted in accordince with Act 6 A, 6 Vict cap 65, b” 4, 6, G , Act 
34A,33Vict cap 78, s 6, and Act 36A. 37 Yict cap 7G,s,6 Ithas 
been seriously suggested that light railways, on which the axle-load is 
limited to 8 tons and the speed to 12^ miles an hour, should be free 
of all control whatcier, but it is only reasonable that the Board of 
Trade should rescrio tho right of inspection — in order that they may 
bo assured that their requirements are earned out and their regulations 
observed— and of impo«ing such additional conditions for tho con 
vcnienco and safety of the public os may from time to time appear to 
bo necessary 

Economy in construction depends primarily upon the location and 
grading of the line In light-railway work especially, direct align 
ment is of minor importance, every trafiic point withm reach iuu,t 
Ids 
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’ ’ ’ ” Qf tjjg 

r of avoiding 
tion ‘U'lth 
grade may 

. . how to take 

advantage of the acceleration of gravity, if the track is good enough 
to allow him to raise speed sufficiently to “run at a hill,” as Jfr A M 
"Wellington expresses it Sliarpet curves open the way to flexibility 
<■' 1 ’ I' -f 'h m difficult country The ten 

' I to curvature, and to allow too 

' ' < . I - in grading the section, may 

senously handicap a promising project Physical difficulties may 
often be economically dealt with, in the fir-.t instance, Tiy bringing 
them to a head at one point — by “bunching” grades, adopting 
special methods of sunaouoting them, zigzags, etc , — instead of 
spreading their treatment over a long section , and improvements 
in grade and curvature may be made afterwards, when expend: 
turo on them is justified by the requirements of the traffic and 
the expansion of the revenue of the hoc It may sometimes ho 

economical to lay the light railway on a public road, but not 

generally 

The first temptation to be considered, in tlio desire for economy, 
Mill probably be that of adopting a narrow gauge, and (as Ina been 
pointed out m the pro lous chapter) this does undoubtedly afford an 
' * must be borne in mind, 

< ciir\es, such as occur in 
Js, depends rather upon 
ge, that the occupation 
of roads IS almost as great with a narrow gauge, on account of the 
M idtli of the stock , and that the adoption of a smaller gauge will 
scarcely relieve the permanent way and bridges, unless it is accom 
panicd by a reduction of axle load, and unless a maximum load per 
foot of wheel base is also prescribed But the question has been dis 
cussed elsewhere It need only be observed hero that a difference of 
gauge should not lightly bo accepted if there is any reasonable chance 
of an exchange of traffic with st^dard lines 

The occupation of land, by rent or by purchase, at its agricultural 
value was one of the concessions desired by the advocates of light 
radways Under Section 13 (1) of the Act, the compensation may 
be determined by a single arbitrator nominated by the parties, and 
the betferincnt at the propertj" bj- ffte rwJnaj-K to he teLen 
into account as a set off The lawyers will get less, and the owner 
will get a fair price for Ills land tnough land should be taken up 
in the first instance to leave room for probable future developments 
lest, having itself raised the \alao of the adjacent land, the light 
rail ’ ’ 1 ' * - 1 ~ 1 V r. . 

I 

esti 


^ m 
tho 
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land IS wa«te and the price of ciiltiTated land, although it is liberally 
as csacd, la not exce«sue Earth stork is cheap for two reasons — (1) 
because Indian ages arc low, and (2) because land can bo temporarily 
acquired outside the permanent Ian 1 and cmbinkments made up with 


may be thus determined — 

Gauge, 

2 Eail head". 

Outside edge of rai’s to toe of dope of ballast, 
berms. 


Width of formation, 


18 10 


On double line the width of formation Mill be greater by C ft 3 in 
j>luf the actual clearance between tracks— ‘ the sii foot '—winch may 
be G ft or more 

la India the following dimensions apply — 
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(12) lliDimnin weight p«rj»ril 

on a pair of wheels— 

(13) Maximum for locoraotiTe«, 

(14) „ ,, goods stock, 


CONSTr.UCTION AND WORKINO 


199 




200 


LIGHT PAILWAYS AT HOME AXD ABROAD. 


Proposals to cut down the ballait slwold be received with caution 
It may be an expensive item, but in regard neither to its quality nor 
to its quantity can we afford to be niggardly. Good, clean, and suffi 
cient ballast not only forms a necessary foundation for the permanent- 
‘ ‘ ’ ’ - 1 'astenings 

•pen hue, 

inomical, 

struggle 

into existence In England such a proposal is not likely to he made, 
and the Corainissioners would certainly not sanction it 
The rail is, as ' ' ‘ ^ i i 

item of expense « 
of the rolling stc 

extent, almost every other detail of the line ” The weight und foim 
of the rail to be adopted is a question of the first importance 

It mii'it not be supposed that the working value of a 40 lb rail js as 
much as lialf of that of an 80 Ib rail, it has only one fourth of tlie 
stifi'nciiS and little more than one third of the ulUmato strength, while, 
in regaid to durability, wear must tell more rapidly upon the lighter 
than upon the heavier section As a rough rule, however, the weight 
of the rail in lbs per yard is commonly taken at five times the maxi' 
mum axle load in tons and in India we carry 15 ton axle loads on 
75 lb rails A smaller cocflicient — say 4 — might be permitted for 
light railwajs worked at slow speeds At the «amo time, the Com 
mi«8ioners should not object to the use of «ocond hand roils— for mam 
lines making light railways may wish to utilise them — provided they 
are not too much worn, and their actual weight more than covers the 
rough rule quoted above 

The "S ignoles or flat footed rail, commonly used in India and on 
the Continent, would be the most economical to adopt on light rail- 
ways, for it enables us to discard chairs and to use dog ‘spikes, the 
cheapest of fastenings The table given on page 201, although the 
prices are exprc«sed in rupee**, will indicate roughly the saving thus 
effected 

The cost of the 75 lb double headed rail in chairs on wooden 
sleepers is 14 V per cent greater than that of the 75 lb flat-footed rail 
dog «piked to wooden sleepers On light railways a further saving 
may bo effected by diccarding the bearing plates In that case, the 
joint or guard sleepers should bo double spiked on the outside of tlio 
rail®, and on sharp curves every sleeper should be double spiked on 
the outSide cl t}tc aitcc rsi! CoadtsereKS end clips cr fsrgboJis 
may also be used ns fastening**, but nro more expensive, of coiir'e, 
than dogspikcs lor very light lines on the “ladder” system of 
portable railw aj s — each section of pennanent-way consisting of a pair 
of rails with its complement of sleepers riveted on — the render may 
refer to the illustrated catalogues of Messrs John Fowler d. Co and 
the Dccanvillc Company. 
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The intervals between two adjacent running lines of rails on the 
standard 4 ft SJ in gauge must not, under the requirements of the 
Board of Trade, hi. less than G ft , this is also the minimum interval 
between lines of rails and sidings, but 8 ft is better Clearances of 
C ft and 8 ft are equivalent to distances between tracks, centre to 
centre, of 11 ft 2 in and 13 ft 2 in respectively These dimensions 
would apply to light railways on the standard gauge, but the latter 
are not likely to include double running lines, except for short dis 
tances under exceptional circumstances 

■WEIGHT kND COST PER MITE OF SINGLE TRACK OF 
DIFFERFM DESCR11T10^S OF PFRAIANENT TFAY 
IK INDIA 


Descnption 

kV eight 

Cost Landed m 
India 

75 lb F F rails fish ] htes bolts and 
nuts 

Trsnsrer<e steel sleepers and keys, 

Tons 

Rupees 

13 264\oj nsq 

10 069/^* *33 

751b rr ratU, fish I Utes bolts aud 
nuts, 

Bearing plates and s[ ikes 

Indian timber sUej ers 

126 54 
10 97 
115 62 

253 12 

13 264 
2 272 

coiaJ 

21 549 

75 lb on. rails fish plates bolts and 
ruts 

Cast iron (Denham 01] lierts) plate 
sleciiers complete, 

127 48 

2'>3 00 

850 48 

IS 372 

20,225. 

33 600 

751b DH rails fiahjlatcs boltaand 
nuts 

Cast iron chsirs and s] ikes 

Indian timber slce^ ersand wooden key s 

127 481 
58 59 

128 56 

814 62 

13 3721 
4 495 
6,811. 

24 678 


"Woodon trestling where timber is cheap and plentiful, is a favourite 
economj in America They are of course, liable to catch fire, but, 
being recognised as temporary stracture^ they are supposed to be care* 
fully watched, and it n argued that a properly de'-igned timber trestle 
13 at any rate better than weak masonry or steel spans They are 
not only u«ed ns substitutes for high embankments m fir«t construe 
tion, but as dry viaducts to bo replaced by permanent bridging when 
the prosperity of the railway is such os to justify expenditure on im 
proveraents The timber troughs and timber bridges winch carry the 
Three Horse Shoes and Benwjck (G E B ) light goods Imo across the 
dykes and engine-drains of the fens are described in Chapter \T, 
but it is doubtful whether such a form of construction would be 
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speeds 

Fencing is not usml on Continental light railways except in popu- 
lated places In France the Prefect of the Department may, under 
the law of 1880, exempt light railways from the obligation (rigidly 
imposed on the mam line<») of provwlmg continuous fencing and level- 
cro'^mg gates Fencing, therefore, is seldom provided in country 
districts, although it may he required in parsing through inhabited 
parts, around station ya^s and some distance out on each side, to 
Hank level crossing gates along the line in each direction, or to protect 
the traiho of a public road Even in such cases the narrow gauge 
lines appear to he privileged (c g , the station in the streets of Salle 
noUes on the 2 ft G m railway from Caen to Dives and Luc sur Mer) 
“ The Belgian State Railway,” says MrP. W Meik,* “has determined 
to abolish fencing on all light railways, except wliero there are special 
circumstances ” In Italy, as we liave seen, the lines running on the 
side of the public roads are not fenced This is true also of the 
"IVisbech and Unwell line in Cambridgeshire, running along the side 
of a public road, and, had the Three Horse Shoes and Bcnwick lino 
been constructed under the Light Railways Act, fencing would not 
probably have been required m the open fen country 

It will, in England, be difficult to dispense with fencing where the 
light railway intersects hedges and other boundaries which divide one 
field or property from another, but, wlierever reasonable cniwe for 
doing without it can be shown, the Commissioners will not, wo may 
be sure, insist upon the provision of so expensive an item An 
American “ cattle trap ”—i e, a grated pit over which the rails are 
laid on baulks of timber — would, of course, complete the physical 
boundary where a railway made a gap m a hedge, but such an awful 
device would never be dreamed of in England 

Elsewhere such cattle traps are sometimes used at level cros'iings, 
being built across the railway, on each side of the public road, from 
fence to fer ““ 

the road o 

charge of > 

and building a house, as well as mo pay oi a gaieKBL])ei, urc savtu 

On Continental railways the gate is frequently kept by a plate- 
layer’s wife on small wages, the gate house being given to them as 
quarters, so that it is not merely an extra expense connected with tlio 


\ 

* Inltrnaltonal Jlatheay Cpngrus Sullelin, 1S95 
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even at unguarded level crossings Indeed, we find that, in 1893, on 
Belgian State railn ays there were twenty one accidents (nine fatal) on 
leatchcd level cro«sing‘!, and only ten (seven fatal) on untcatched cross 
mgs , the evidence of the Weatem of Franco is that there are not 
appreciably more accidents on tbe former than on the latter,* 
while others report that they have had none The lato Lord Bram 
well, who had a very proper contempt for grandmotherly legislation of 
all kinds, may very ii ell bo quoted at this point f — “ But, besides this, 
I look upon all those rules, regulations, and provisions {e 7 , watchmen 
I — — \ « V ^ * X « people when they 

• 'mischievous” 

■ ■ aj 8 will, we may assume, 

tions, therefore Mill have 
to be designed and worked under such very different conditions from 
those which exist on double line standard railways, a note written by 
the author — and issued by the Public Works Department of India, 
Railway Branch, as Teehmcal Section Pubhcalion, Xo 54 — is here 
placed before the reader — 

‘Note on the Desiqv op Statiov Yauds ov SmotB Lives 
iv India 

" By B*. n Cole, Deputy Manajer, Eaitem Benycd Stute Hatltcay, 

“ I was asked to make a digest rather than a translation of M 
Flamaeho’s paper,J and to add my views on adapting his ideas to our 
own circumstances in a technical paper for discussion at the next 
Conference 

” I found that W Flamacho’s paper was too concise for abridg- 
ment, and that station plans for double lines could not be adapted to 
single line requirements by airoply pinching the two mam hues into 
one It was scarcely to bo expect^ that wo could move so easily 
from the simpler conditions of double line working to the solution of 


avoid occupation of the main lines as much as possible, and to provide 
refuge sidings for slow trains to allow a fast tram to pass or (on our 
single lines) cross them 

” We must also make the best arrangements wo can for attaching 
and detaching vehicle®, and — at junctions or traffic-changing stations 
—for sorting and marshalling goods and mixed trains. 

“ Having premised so raucli, I wish to add that Mr P D Barclay 
(Traffic Superintendent, Eastern Bengal State Railway) has not only 


•Melt, on '* Kclasition of honnal Uequiwmeats,*’— /nJema^wn-Tl Tailieay 
Coxgrtss HulUtm 1895 
t Stubley r L. ^ . ry Co. (L K 1, Ex. 18) 

J Mull de la Comm Jnl da Cong da CA d« Fer, Nor 1891 
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permitted on a railway carrying passengers There is, lioweve*, 
no reason Arhy old wrought iron girders from the main line should not 
be used, if they are strong enough to bear lighter loads at slower 
speeds 

Fencing is not usual on Continental light railways except in popu 
lated places In France the Prefect of the Department may, under 
the law of 1880, exempt light railways from the obligation (rigidly 
imposed on the mam lines) of providing continuous fencing and level 
crossing gates Fencing, therefore, is seldom provided m country 
districts, although it may be required in pa«sing through ml abited 
parts, around station yards and some distance out on each side, to 
flank level crossing gates along the line m each direction, or to protect 
the traffic of a public road Even in such cases tlic narrow gauge 
lines appear to be privileged (e g , the station in the streets of Salle 
nelles on the 2 ft 6 in railway from Caen to Dives and Luc sur Mer) 
“ The Belgian State Railway,” says Mr P \\ Meilc,* “has determined 
to abolish fencing on all light raihvays, except wliere there are special 
circumstances ’’ In Italy, as wo have seen, the lines running on the 
side o! the public roads are not fenced Tins Js true also of the 
^Visbech and Upwell Ime in Cambridgeshire, running along the side 
of a public road, and, had the Three Horse Shoes ntid Benwick line 
been constructed under the Light Railways Act, fencing would not 
probably have been required in the open fen country 

It will, in England, be difficult to dispense witli fencing where the 
light railway intersects hedges and other boundaries which divide one 
field or property from another, but, wherever reasonable cau«e for 
doing without it can be shown, the Commissioners will not, we may 
be sure, insist upon the provision of so expensiNO an item An 
Amencan “ cattle trap c , a grated pit over which tlie rails are 
laid on baulks of timber — would, of course, complete the physical 
boundary where a railway made a gap in a hedge, but such an awful 
device would never be dreamed of in England 

Elsewhere such cattle traps are sometimes used at level crossings, 
being built across the railway, on each side of the public road, from 
fence to fence Cattle and sheep are thus prevented from straying off 
the road on to the railway, and a gatekeeper need not be placed in 
charge of the level crossing in winch case the cost of erecting gates 
and building a house, as well as the pay of a gatekeeper, arc saved ‘ 

On Continental railways the gate is frequently kept by a plate 
layer’s wife on small wages, the gate house being given to them as 
quarters, so that it is not merely an extra expense connected with the 
provision of a level crossing Our own standard railways are generally 
forced to carry public roads over or under the lines, not to cross them 
on the level But with light railways we shall have to get more 
accustomed to level crossing*, and to look after ourselves m crossing 
them Continental experience is that aery few persons are run over, 


International Pailtny Contras Bulletin, 1505 
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even at unguarded lerel crossings Indeed, we find that, in 1893, on 
Belgian State railways there were twenty one accidents (nine fatal) on 
icatched level crossings, and only ten (seven fatal) on unicatched cross 
mgs , the evidence of the "Western of Trance is that there are not 
appreciably more accidents on the former than on the latter,* 
■« hile others report that they have had none The late Lord Bram 
well, who had a very proper contempt for grandmotherly legislation of 
all kinds, may very well be quoted at this point t — “ But, besides this, 
I look upon all those rules, regulations, and provisions (c 7 , watchnien 
at lei el crossings), which are made to take care of people when they 
should take care of themselves, as positively mischievous ” 

Stations and Signals — As hght railways will, we may assume, 
consist entirely of single lines, and the stations, therefore will have 
to be designed and worked under such very different conditions from 
those which exist on double line standard railways, a note written by 
the author — and issued by the Tublic Works Department of India, 
Railway Branch, as Technical Section rnUicaiion, No 64— w here 
placed before the reader — 

*I\OTB ON TOE DeSIOV OF STATION YaRD 3 ON SlNOnB LiNES 

IN India 

“ By ir. H Cole, Deputy Mannyer, haetem Bengal State Raiheay. 

" I was asked to make a digest rather than a translation of if 
Flamache’s paper, J and to add my views on adapting Ins ideas to our 
own cireumstancea m a technical paper for dnicu&sion at the next 
Conference 

“ 1 found that M riaraacbc’g paper was too concise for abridg- 
ment, and ' ' ’ ’ ■> I 1 

single line r • 

one It wa ^ , 

from the simpler conditions of double Imo working to the solution of 


single linesj cross uiliu 

“ We must also make the best arrangements wo can for attaching 
’ ’ • - • . ’ranging stations 


’ . " - P. D Barclay 

vy) has not only 

• Meik. on " gcUsstion of Nonnsl Keqnireaieats,” — IrUematxoMl ra\l\eay 
CougrtSS SMrtin 1895 
+ Stubhv c LN 1\ ry Co {LR 1, Ex. 18) 

X Butt da la Comm Ini JuCiiy rf« CA. rf« Err, NoV 1891 
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permitted on a liqlit railway canying passengers There is, howeve*, 
no reason why old ^v^ouglIt iron girders from the mam line should not 
be used, if they are strong enough to bear lighter loads at slower 
speeds 

Fencing is not usual on Continental light railways except m popu 
lated places In France the Prefect of the Department may, under 
the law of 1880, exempt light railways from the obligation (rigidly 
imposed on the mam lme'») of providing continuous fencing and level 
crossing gates Fencing, therefore, is seldom provided in country 
districts, although it may be required in pa«sing through ml abitcd 
pacts, around station yards and some distance out on each side, to 
Hank level crossing pates along the line in each direction, or to protect 
the traific of a public road Even in such cases the narrow gauge 
lines appear to be privileged (c g , the station m the streets of Salle 
nelles on the 2 ft G in railway from Caen to Dives and Luc sur Afer) 
“ The Hclgian State Railway,” says Mr P. W Jleik,* "lias determined 
to abolish fencing on all light railways, except where there are special 
circumstances ’ In Italy, as we have seen, the lines running on the 
side of the public roads are not fenced This js true also of the 
Wisbech and Upwell line in Cambridgeshire, running along the side 
of a public road, and, had the Three Horse Shoes and Benwick Ime 
been constructed under the Light Railways Act, fencing would not 
probably have been required m the open fen country 

It will, in England, be difhcult to dispense with fencing where the 
light railway intersects hedges and other boundaries winch divide one 
field or property from another, but, wherever reasonable cau«e for 
doing without it can be shown, the Commissioners will not, wo may 
be sure, insist upon the provision of so expensno an item An 
Amencan " cattle trap ”—f c, a grated pit over which the rads are 
laid on baulks of timber — would, of course, complete the physical 
boundary where a railway made a gap in a hedge, but sucli an awful 
device would never be dreamed of in England 

Elsewhere such cattle traps are sometimes used at level crossings, 
being built across the railway, on each side of the public road, from 
fence to fence Cattle and slieep are thus prevented from straying off 
the road on to tlie railway, and a gatekeeper need not be placed in 
charge of the level crossing, in which case the cost of erecting gates 
and budding a bouse, as well ns the pay of a gatekeeper, are saved.' 

On Continental railways tho gate is frequently kept by a plate 
layer’s wife on small wages, tho gate house being given to them as 
quarters, so that it is not merely an extra expense connected with the 
provision of a level crossing Ourownstandard radways are generally 
forced to carry public roads over or under tho lines not to cross them 
on the level Hut with hght railways we shall have to get more 
accustomed to level crossing", and to look after ourselves in crossing 
them Continental experience is that very few persons are run over, 

* Iniirnalionat Jlailtcay Congress Bullelin, 1S05 



CONSTRUCTION AND IVORKING 


203 


even at unguarded level-crossings Indeed, ire find that, m 1893 on 
Belgian State railways there were twenty one accidents (nine fatal) on 
rcaiched Iciel crossings, and only ten (seven fatal) on unwatclied cross 
mgs , the evidence of the TtVestem of France is that there are not 
appreciably more accidents on the former than on the latter,* 
ivhile others report that they have had none The late Lord Lram 
■well, who had a very proper contempt for grandmotherly legislation of 
all hinds, may very well be quoted at this pomt t — “ But, besides this, 
I look upon all those rules, regulations, and provisions (c 7 , n atchmen 
at le\el crossings), which are made to take care of people when they 
should take care of themselves, as positively mischievous ’ 

Stations and Signals — As light railways will, we may assume, 
consist entirely of single lines, and the stations therefore will have 
to be designed and worked under such very different conditions from 
those which exist on double line standard railways, a note written by 
the author — and issued by the Public Works Department of India, 
Railway Branch, as TichnteaX Section PuHicaiton, Ao 54 — is here 
placed before the reader — 

•Note on ins Desion op Station Yards on Sinole Lines 
IN India 

“ By B S Cole, Deputy Manajer, hattem Benyai State Ratheay 

" I was asked to make a digest ratlier than a translation of M 
Flamache s paper, { and to add my views on adapting Ins ideas to our 
own cireumstaDces m a technical paper for discussion at the next 
Conference 

“ I found that JI riaroaclie’a paper was too concise for ahndg 
ment, and that station plans for double lines could not be adapted to 
single line requirements by simply pinching the two mam lines into 
one It Mas scarcely to be expect^ that we could move so easily 
from the simpler conditions of double lino working to the solution of 
the far more difficult and complicated single line problem 

“ We must work out the design of single line stations from the 
berrmning, and independently , but m doing this we should be guided 
by the same principles as Jf Flamache Our object should be to 
avoid occupation of the mam lines ns much as possible, and to provide 
refuge sidings for slow trains to allow a fast tram to pass or (on our 
single lines) cross them 

' vltachmg 
stations 


Barclay 
not only 


• MeiV. on ' reUutioa of bonasi reqnireiMnts " — IniemaUOTial Pailieay 
Cangrtss Dutlelin 1895 
+ StuUey r L N \t Py Co (I J* 1 Ex. 18) 
i Pull delaComm Jnl daCoag desCh,de F<r,\i)r 1891 
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tensed the translation of M Flamaclic’s paper, hut criticised my plans 
one by one I am also indebted to Sir A R Jacobson (Assistant 
Traffic Superintendent, Eastern Bengal State Railway) for his opinions 
and suggestions In cases of tins sort, it seems to me, satisfactory 
results can only be obtained by friendly discussion between tlio 
Traffic and Engineering Officers interested in the question 

“The simplest arrangement for crossing trams is shown in fig A,* 
and mrolvea the use of only one set of points and crossings An up 
tram, making way for another, would run direct into siding o, but 
would have to back out on to the mam line before resuming its 
journey, a down tram would back into the sidmg, and stand ihero 
read} to make a direct exit after the other train had cleared the 
block 

a an 
the f 

pomts JSext w e may recognisi ' 

form to one side or the other, c < 
dotted line e Ultimately, we 

Aiith a ‘scissors’ arrangement of crossovers, which occupies Jess space 
“ ^ c. Air Kaj nar A\ ilson (of the 

Lane tbc author of the excellent 

sene g published in The Hai xeay 

Lnyinee)) wrote — 

‘ ' I have some difficulty id speaking of the system of signalling 
adopted m India, as the conditions— as you remark— are so very 
diirerciit and, having been trained to having a Board of Trade to 
deal with, roy ideas oi economical signalling have been somewhat 
stunted Has it ever occurred to you or your colleagues to put m 
jiasoing loops thus 1 ’ And then ho sketched the plan sJiown in fig C 
“ liie shunting necks from a to and from c to rf must be capable 
of stabling our longest trams A down tram has to pa^s on up-tram 
licre , the down tram arrives first, stops at the platform, docs its work, 
proceeds over crossing e cio ctl, and backs into a 2' , it is now in a 
position — on the arrival of the np-train — to make a direct start from 
i thro »gh the crossover i/ If the up-train arrives first, after doing 
its work at the platform, it has merely to back over the crossover e c 
into the siding c d, and is then ready for direct exit after tlio down 
tram has passed 

‘ Eliminating the starting and shunting signals, we may bring our 
mam signal* right up to the fouling points, as shown m fig D, or the 
distance between c and / being not more than about 300 feet, a two 
armed ctntril mam signal may bo substituted for two separate masts 
“Tlio simpler plan indicated in fig B has, so Mr AtolloyDod 
inrorms me, been used occasionally in India and largely m America, 
but I have not had the advantage of seeing this type my«el/ ‘An 
objection to it is,’ he says, ‘ that two trains arriving about the same 
* TLe figares referred to la tliu note are those shown in Plttc II 
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revised the translation of M Flamadie’s paper, tut criticised my plans 
one by one I am also indebted to Mr A R Jacobson (Assistant 
Traffic Siipcnntejident, Eastern Bengal State Railway) for his opinions 
and suggestions In cases of this sort, it seems to me, satisfactory 
results can only bo obtained by friendly discussion between the 
Traffic and Engineering Officers interested m the question 

“ The simplest arrangement for crossing trains is shown in fig A,* 
and imolves the use of only one set of points and crossings An up 
tram, making way for another, would run direct into siding a, but 
would have to back out on to the noain lino before resuming its 
journey, a down tram would back into the siding, and stand there 

ready to make a direct exit after the other tram bad cleared the 

block 

“ The next development miglit lake the form cither of two turnouts, 
a and b, facing each other, as shown in fig B, or of s loop Adopting 
the former, wo may place the platform and home signals opposite tlio 
points Next we may recognise the desirability of shifting the plat- 
form to one side or the oUicr, c or d, and of filling in the intermediate 
dotted hne e Ultimately, we arrive at the plan shown m fig C, 
wi’ ' ' Inch occupies less space 

Raj nor ■\\jIsoji (of the 

La author of the excellent 

sei ihshed m The Hat tcoy 

/'n^tnec}) wrote — 

“Iha^c<ome difficulty in speaking of tlio system of signalling 
adopted in India, as the conditions— as you remark — are so very 
ditfeiciit and having been trained to having a Board of Trade to 
deal with, my ideas or economical signalling have been somewhat 
stunted Has it ever occurred to you or your colleagues to put in 
’ hg C 

apablc 
p-tram 
w ork 

proceeds over crossing e c to o if, and backs into a b, it is now in a 
position — on the arrival of the up-tram — to make a direct start from 
b throi gh the cros'over bf If the up-train arrives first, afti.r doing 
its work at the platform, it has merely to back oser tlic crossoier e c 
into the siding c d, and is then ready for direct exit after the down 
tram has passed 

“ Eliminating the starting and slnmting signals, wo maj brmg our 


UUJC1.UUI1 bu Ik is, ill, sjjs, ulus mu snulis arriving uuout mu 
* TLe Tgures rvfemd to la this note are those ehown in Plate II 


sauiu 
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time actually cro«s one another s piths but for all intents and pur 
po'es they do so itli i loop if 
fact of know inp that tliey do so 
the signal, would tend to make 


e, as indicated m fig L, 

( 

be preferred because it 
oilers a better new of the straight through line in both directions and 
affords room for unlimited expansion * while the adlition of a loop to 
plan E im olves either the setting back of the pi itforra, as m fig G, 
or some such awkward arrangement as that indicated m fig H The 
further deielopment of T will take the form of eitlier I or J, of which 
plans J It the better , and the next extension w ill take the form of 
another loop, as shown m fig K In Technical Section publication 
No 32 I set forth the adrantages of the station plan indicated here 
in fig L All trams enter on the left hand road and slow trams to 
be crossed by fast ones are backed into dead siJings clear of the 


and the signalling required is of the simplest description This type 
does not, however seem to commend itself to traffic men They 
acknowledge that it is an excellent * crossing’ station, since no less 
than five trains can be dealt with at one time, — viz , one up- and one 
down tram in the sidings one up and one down tram on the loop 
lines and either an up- or a down tram on the mam line, — 'ind the 
standing trams are all in position for proceeding on their journey 
Hut they dislike back shunting our long goods trams, and object to 
the time lost in the operation , they prefer the direct entry atforded 
by more loop lines, tlicy object to being forced to follow the left- 
hand road always and they would rather adhere to the present 
practice of doing all their work on one platform It may be observed 
(as m my previous paper) that if a tram has to wait nt a station to 
allow 
in shu 

lines , 

them , that a dead siding, while alTonlmg the same accommodation as 
a loop line, is more economical, since it requires only one set of points, 
and an inferior class of material can generally be used (it can al o bo 
* It IS IioweTcr, s slight s IrsnUge to have Iho straight line, oa wLich £i- 
trams may run througl away rrom {litbRn 
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provided with trap points to prevent the possibility of a train leaving 
it when it should not do so, wherea* trap points are objectionable in 
loops through which trams occasionally run at speed) , and that the 
arrangement with several loops, if properly signalled, entails the pro 
vision of ten or even twelve signals instead of four, and of much more 
costly and complicated interlocking 

“ To return to the development of plans A, F, J, K — the next 
question to consider is the position of the goods shed, platform, and 
sidings Shall these be placed opposite, or on tho same side as, the 
booking office 1 The choice lies between the arrangement indicated m 
figs and N and that shown m fig 0 

“ I find one traffic officer preferring plan Jf to plan 0, because, he 


U line m 

' on that 

* ods plat- 

form and shed siiould never be directly opposite tho booking office, 
and he would adopt the plan wluch I have sketched in fig 0 
" 1 must eay that the concentration is more apparent than real m 
fig M, and that, while the distance between the goods shed and the 
booking office is no greater m fig 0 tlian in fig N, the station 
master can supervise tlie whole much more easily, because both 
booking office and coods shed aro on tho same side 

» I tl * . .1 , - 

winch I • 

improve 
songet a 

railway, aiiu mu lucmei auvanUgea uamieu lui ^ mu xj j j 
to plan P 

“ The next difficulty to discuss is that of junction stations. As the 
manager of one of our Indian railways reminds me, the real problem 
at junctions is to deal with mixed trams 

“ The nucleus of my idea of such o station is indicated in fig Q 
The main hno is double to stations not more than 3 or 4 miles 
away on eacli side, m order to clear the junction, down train® for the 
branch, or continuing their run on the down mam line, and up branch 
trams proceeding on the up mam line, may be dealt with directly , 
up trams from the mam lino running down on tho branch may use 
tlie reversing line, which will also be utilised when engines have to be 
changed or reversed, or if a branch tram can more conveniently be 
received on tho branch side of the island platform ^ , , it. 


liavo not that paper at hand — 
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' ‘ ’ traffic 

■ ■ traffic 

IS they 

approach the end of the run Considcrihle relief would often he 
afforded if the first two station distances in each direction were only 
lialf the average station distance, and, further, if the Imc were doubled 
oa fur as the first station in each direction ’ 

“The diagram in fig K> 'where <I = a\eTagc distance between 
stations, illustrates precisely what is meant 

“Tlie possible dc\clopment of such a junction station type as that 
indicated m fig Q is suggested in hg S 

“ Tlio object of this design is to offer the utmost facilities for 


“ Allied tram®, which have to be made up or split up in connection 
with the division of traffic between the mam and branch lines, can be 
dealt ’ «’ < » which — by means of the 

shunti 'om either end, and are 

practw , , trd 

' * us not to cramp and 

ween the mam and 
common trunk lines 
„ , , between the down 

mam and branch platform lines 

“ Wagons to be attached to an up main line train can be arranged, 
a new engine can be placed, or a slow tram shunted back clear of the 
mam line on the up sidings tf and / /, and the shunting line h — 
although not absolutely necessary — would be very convenient , similar 
remarks apply to the corresponding sidings e, Q and t, on the down 
mam line 


would utilise the 
the engine, before 
Hie reception of 
I or down on the 


“W n C 

“Caixutta, 21s< iJej’/ 1895” 

In so far as the Board of Trade cm bo moved to relax their require- 
ments m regard to signalling and interlocking m favour of fight 
railwajs, a icry important economy can bo effected m construction 
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and worlvinp, and the constdeiation of this question is immediately 
connected with the arrangement of single line station yards Before 
we discuss the simplifications and economies to be sought for m 
signalling and interlocking light railway stations, it will be useful to 
describe as briefly as possible the fonctions of signals and the require 
ments of the Board of Trade on etandard railways — 

“Pised signals* consist of home, distant, starting, and sidmg 
signals 

“ The home signal may he placed at a station (fig 3, I , II S , 
page 209), junction (fig i, II , Nos 4, C, &, 10), siding, or signal box, 
and 13 an ai«oZu<e stop signal It should be placed at a suffiaent 


distance from * /■ . j ntally 

drawing a littl signal 

at danger, or f ’pt as 

prescribed in ne to 

the other, or than 

junctions) star ^ ry to 


bring the tram under the protection of the home signal 
“The distant signal (as in fig 3, 1 , D S ) is fixed at a sufficient 

’ * ■>nnn j . , . 1 _* BOO .. -l>-\ r-oja tllO 

when 
%e and 

the starting sigtials lia\e been lowered. When, however, the distant 
B gnal IS at danger, the driver must he ready to pull up at it, if neces 
sary , but, if the road bo clear, he may proceed cautiously (so that lie 
may stop short of any obstruction) and bring his tram to a stand as 
near the home signal as the circumstances of the case will allow 
The distant signal should be distinguished by a fish tail notch cut out 
of the end of the srm 

“ Starting signals (at stations placed generally at tho end of the 
platform) and advanced starting signals control the departure of trains 
into the section ahead, and must not be passed, when at danger, except 
avhere it is necessary to shunt over points and crossings or cross over 


^ i , — 1 „ ♦!« hne 13 clear, the signal 

• I to a stand, lower the 

signal, and no further Ilie oilvsi 
limit up to which a tram may ho d 
signal m order to leave the pla 
purpose*, or other station duties 

generally placed (as m fig 3, I ) 300 to 350 yards in advance of the 

• Aofrj on /Vr7»ujn*nl U jy Vaterx'it riaUlayiHj, and Fotnls and Crossings, 
liyas II Cole, IP J2i3tol3.>{b.4r N Sx«nJ. 
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cabin, so that a tram of maximum length may clear tlie section m rear 
•without entering the section -Uiead, and it should he clearly visible 
to the druer from the platform starting signal, as well as to the 
signalman in the cabin 

' ' , « ground disc (fig 3, T , G D ) 

tram must leave the siding 

osts or on brackets Where 
a post, the first or top arm 
applies to the line on the left, the second arm to the line next in order 
from the left, and so on , but, if the main or important line be not the 
one on the left, the signals must be on separate posts or brackets. 


the upper signal, so that it cannot possibly be pulled off when the 
latter is at danger It * ^ * 

7 ft apart, so the dista 
signal At a junction, 
respective home and starting signal 

" Every signal atm must be weighted, so as to fiy to danger if tlie 
connection between arm and lever should break at any point 

“The front signal lights ate red for ‘danger,’ end green for ‘all 
light’, the back light (visible only when tlie signal is at danger) 
white Tlus IS not obligatory on existing lines, or on new lines run 
over by companies using a different system of lights For the sake of 
distmctioD, the danger lights of bay starting and other mmor signals 
are often purple instead of red 

“Signals arc usually worked by ivires, the ‘slack* of which is 
better regulated by hand adjusters in the signal cabin than by self 
acting eo called compensators 

‘ ” *’ ’ n_ T J »». r t r ■< thciF 

' of Trade m 


them must 

be considered. 

“ Points must bo worked or bolted by rods, the effect of varying 
temperature on rods of 100 fL and upwards m length being corrected 
by self acting compensaton 

“ Facing points should bo avoided as faros possible. They must 
not bo worked from a greater distance than 180 yards, and should be 
placed as near as practicable to the levers by which they are actuated 
In the case of trailing points on the mam line, or safety points of 
Siding'S the limit of distance from the levers is 300 yards. This is 
the Lngh'ih practice, but on the Contment these limits ore consider 
ably exceeded, and with perfect safety 

"To secure facing pomts in their proper position they must bo 
bolted by a locking plunger passing through the stretcher bar ; and, 
to prevent the signal from inthdrawing the bolt while n train is pass- 
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ingo\erthe points the plunger raa''t be fitted with a locking bar to 
suit the longest wheelbase of tho rolling stock Tho plunger and 
locking bar may be worked either by a separate lever or by the lever 
which also works the points 

“ The first step tow anls the interlocking of points and signals is tho 
concentration of the levers in one frame 

“The point and signal levers must be so interlocked — that a signal 
cannot he lowered for a tram until tho points have been properly set 
and locked that any two signals which might lead to a collision 
cannot be exhibited at the same time and that, after signals have 
been lowered for a train to pass, no points connected with, or leading 
to, the line on which the train is running can bo moved Homo or 
starting signals, next m advance of trailing points, when lowered, 
must lock tlio points in cither position, unless this locking will unduly 
interfere with the traffic 

“Points also, if possible, are to be so interlocked as to avoid the 
risk of a collision by over running 

“A distant sijnttl mu^t not be eapihleofhetn^loicetccl tmUss Vic 
hom^ nn I «< iriing signah tn adiance of tl hate been lowered * 

“Detectors must also be fitted, in order to ensure that tho pomts 
SIB properly set before the signals aro lowered and to discover any 
failure in tlie connections between tho levers and the points Other 
wise, if the rods were buckled or broken, a lever might bo pulled over 
without any corresponding movement of the points 

“Prom the foregoing remarks— m which are included the present 
rcquiremente of tho Boanl of Trade — it will be seen that there are few 
absolute rules for the precedence of levers, etc Tlie interlocking is 
generally arranged to suit the requirements of the junction or station 
to winch it IS applied 
“ ‘Whenever it is j 
(independently of the 
switches may be set 1 . . 

backing or otherwise Tho case of an ordinary double junction may 
be taken as an example (fig 3, II , pog® 209), 

“ If a tram from A on the mam lino is to proceed on the branch 
towards C over facing points 2, it is necessary, before making the road 
from mam to branch to turn over points 1, so that if a tram on tho 
other line B B were backed over points 1, it ivould not foul the tram 
from A when the latter w as cros mg the mam line B B Tho order 
•o! working Avould, therefore, bo 1, 3, 3, 4, 5 The levers having been 
put back in reverse order, a tram t wawg over facing points 2 on vhe 
mam line A A would require levers 3, 6, 7 to be pulled over m succession 
“ For a tram running on tlio mam line B B over trailing pomts 1 
tho order would be 3, 10, 11, so that a tram commg from the opposite 
direction on the other mam Ime could not cross it.t If, however, a 

* In interlockiDg this means that the diataot signal most also be pat baeb to 
danger before the home and starting signals 

t A passenger tram going from A on the mam lino to C on the brnncli may be 
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train from D on the branch were entering the mam line overpomt« I, 
it ^ould be impossible to trap another tram from the mam Ime B B 
running in the same direction and over the same pomte Keverthe 
less, an accident could only take place through disobedience of 
signals for Tvhen the road is made from branch to mam line, signal 
10 (and, therefore 11 also) is locked at danger 

“Again where (as in fig 3, III , page 200) we have a siding or 
slip road m a cross over road, the cro<B over points a should precede 
the siding points i which in turn would precede the signal c 

“ It IS now required that the starting as well as the home or stop 
signal shall precede the distant so that should a driver approach a 
station or junction where the distant signal is down, he will know 
that not only is the station clear hut the section in advance also 
“ If the distant however, be at danger, and the home signal only 
IS lowered as de«crihed below, the driver will know that the station 
IS clear but the section m advance is blocked and that he must stop 
at the station until the starting signal is lowered Tlie rule is that, 
•>0 long as the starting signal is at danger, the homo and distant 
signals must be kept at danger, except on the near approach of a tram 
wmch lias to stop at the station when, after the speed of the tram 
has been reduced so as to admit of its entering slowly and being 
pulled up at the platform, the home signal may be taken off to admit 
the tram, but the starting signal must bo kept at danger until the 
section in advance is dear , in the case of a tram not booked to stop, 
the home signal must not be lowered to admit the tram until the tram 


IS not required, the home or starting signal should he controlled from 
the station in advance This is generally done on the signal itself, 
although there are case^, but veiy few, where, in mechanical holt- 


effccted until the stroke has been completed , 


‘ (2 


arranged , 

‘ (3 


such sp-ico m front of the 

levers 

o 

havmg the best possible 


new of the railway, nor such space at the back as will not allow him 
to stand well up to the levers, 

\ 

Ktopped sed made to wait for a goods tram running on tL« otl er main line B B 
orer points ] as t1 e fonner can be trapped and a collision averted if the drper 
cm mas signals While the Istter cannot. 
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“(4) That the locking shall not be arranged vertically, which 
practically prevents a large cabin from being placed across the lines 
(the most favourable position) , 

“(o) That, for choice, the locking bo arranged m horizontal tiers 
beneath the floor of the cabin , 

"(6) That the locking may be easily got at for cleaning, lubricat* 
mg, alterations, or repairs, and, so far as possible, without occupation ; 

“ (7) That there shall be as few wearing parts as possible — the less 
friction, the less the eSbrt to work the levers, and the less wear and 
tear of the parts , 

“ (8) That the parts shall be, as far os possible, interchangeable , 

“ (9) That ordinary repairs, alterations, or additions may be made 
without the aid of an expert , 

“ (10) That, although sufficiently sensitive, the apparatus shall not 
be delicate, or require too much attention , 

“(11) That its effective working sliall not ba affected by variation 
of temperature , 


of that in the long run may be doubted ” 

On a light railway worked on the “one engine m steam or tno 
coupled” system — which the French more concisely and espres 
BiTcly call “la navette,” It is obvious that no signals are necessary, 
nor are they required at mere stopping places , nor at intermediate 
sfdinqs controlled by staff or tablet, but they will have to be pro- 
vided at all stations where trams cross or pass each other 

In India, as in South America and elsewhere, it has been a common 
practice to erect a tall mast in the middle of the platform, with one 
arm to admit an up tram on either line of the loop, and another arm 
to admit a doien tram on either line of the loop, without any inter 
locking whatever The loops are very long, because full wagon loads 
and full tram loads are an essential condition of economical working 
on most Indian lines, while time is less important. Distant signals 
are placed at a considerable distance beyond the facing points, and 
may be lowered quite independently of the mam signal, the custom 
being to loner it le/ore the mam signal arm is lowered "Wlien 
the distant signal is at danger the driver must stop with the tail of 
the tram protected by the distant signal, and must not proceed until 
the mam signal is lowered, wlien he may enter the points, pass the 
mam signal opposite the middle of the station, and puU up at the 
platform in the most convenient position for his tram The points 
are bolted and padlocked, the keys being held by the * * 

man The stationmaster is responsible for the facing , 
properly set and bolted to admit an incoming trmn, but the 
respon«ibilitycon«i'ts of moral,notof mf‘<“>'-' * Tj 
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iniy seem to bo a ^e^yIoo^o one, Imt it In? ivorkcil well enough 
under the strain of considerable tnflic on our Inilian single Iine«. 
Gndually, liouc%er, uith tho grontli of Irn'inc??, Indnn railways arc 

• f 1 , ,< » . r • « < 1 « 


tlio mam signal i? recognned ns an absolute stop signal Distant signals 
do not precede the main signal, but actually indicate to the driver tho 
position of tlic arm on the latter Tlie last step, v Inch really may bo 
deferred u ithout much iiiconvemcncc, is to prov ide starting signals. 

On the ^lorth Western Itailway of India — of uinch the writer was 
recently deputy manager — the ordinary crossing station? arc gradu- 
ally being fitted mill List and Morse’s patent signals Tho practice 
IS to rccciM tho tram cither on the mam line or or the loop line, ns 
may bo convenient, and not necessarily on tho left hand road of the 
loop This custom is so universal m India that the troflic oflicers will 
not listen to any proposal to introduce the I nglisli rule Accordingl} , 
a homo signal is erected at the facing point? at each end with two 
arm?, one admitting to the mam lino and the otlicr to tho loop siding 
The points are looted by kojs entrusted by tho stationmaster to the 
pointsman There are two keys for each end of the station, one for 
the mam line, and one for the loop When tho points have been 
locked by one of thc?c keys, tbo pomt«man moves o lever viliicli frees 
tlio proper signal ond locks the key in The signal can then be 
lowered from the platform by the stationmaster, and the loivcrmgof 
tho signal locks up tho lever at tho points, so tliat tho points cannot 
be again unlocked until tho signal has I^en put to danger by the 
stationmaster This places the admission of trams entirely under the 
control of the stationmaster TIic lock on tlie points is between the 
rails, so that the koy can neither bo placed ut it nor takcA out of it 
while a tram is passing The distant signal has only one arm, which 
can bo low ered by means of a lever at the points when either of the 
mam signal arms has been lowered, but not before "WTien tbo main 
signal arm is again raised to danger, the distant signal arm is auto- 
matically thrown up to danger also 

At the wnter’s request, Sir A Morse (Executive Engineer, North 

he 

d. 

Ml neiW vsi as follovis — 

List akd Morsb Siovals 

“ The arrangement shown in the accompanying drawing works as 
follows — 

“One of the levers in tho two lever frame on the platform, when 
pulled, works the up home signal, and, when pushed, works the down 
starter The other lever similarly worl^ tho down home and up starter 
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mny seem to Lo a ^cryloo'Mj one, Init jt In^ worLcd well enough 
under the strain of considcrnhlo irallic on our Indian single linc« 


recently deputy Tnanat,er — the ordinary crossing stations aro gradii- 
ally being fitted uilh List and Morse’s pitcnt signals Tlio practice 
IS to rtcen < the tram either on the mam lino or or the loop line, ns 
m ly bo convenient, and not necessarily on the left hand road of the 
loop This custom is so unircrsal in India that the tralbe ofUcers will 
not listen to any proposal to introduce the I iighsli rule According!}, 
a homo signal is erected at the faang point? at each end with two 
arms, ono admitting to the mam lino and tiio other to the loop siding 
Tlie points are locked bv keys entrustcil by the stationroaster to the 
pointsman There are two keys for each end of the station, one for 
the main line, and ono for the loop 'Wlien the points have been 
locked by one of these keys tbo pointsman moves a lover arliich frees 
the proper signal and locks the key in TJie signal can then be 
lowered from the platform by the slationmaster, and tbe lowering of 
the signal locks up the lever at the points, so that the points cannot 
be ogam unlocked until the signal has been put to danger by tbe 
stationmaater This places the admission of trains entirely under tbe 
control of the stationmaster Tlic lock on tlio points is between tbe 
rails, so that the key can neither bo placed in it nor taken out of it 
while a train is passing The distant signal lias only ono arm, avhich 
can bo lowered by means of a lover at the points when cither of tbe 
mam signal arms has been lowered, but not before MTien the main 
signal arm is again raised to danger, tlie distant signal arm is auto 
matically thrown up to danger also 

At the avnter’s request, Mr A Jlorsc (Executive Engineer, ITorth 
■Western Railway) furnished a note and plan (Plate III ) for adapting 
tins system to a station yard such as that shown in Plate II , fig P » 
■with the addition of starting signal':, and m accordance avith the 
writer’s proposal to admit trams on the left road only, as m England 
j^fr iforee's note is as fo/fows — 

List and Monss Signals 

“The arrangement shown m the accompanying drawing works as 
follows — 

“ One of the levers in the two lever frame on the platform, when 
pulled, works the up home signal, and, when pushed, works the down 
starter The other lever similarly worlm the down homo and up starter. 
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TiBLB OP Locking roR Cabin, Pkav B, Plate IV 


No Descriptio 

Released by 

Locks 

+ ^idiDg Lock Tor a Frame 



1 Distant Signal 

2 


2 Home ‘•ignal 


+ 3 

3 


©2 

4 Distant Signal 

3 


® Siding Lock for t Frame 

1 



i 


Table ot Locki>o roR Pbamb a ob Piume 6, Plan B 



Description 

Released by 

Locks 

1 

Point! 

Siding Key 

1 



Iq Iwth plans the facing point locks and lifting bars are vrorkcd on 
the same lerers as the points with special escapement cranks Slip 
points have ground discs or else scotch blocks The approach for 
trains entering the loop is shown as a straight road over the facing 
points Tins makes the entrance easy, but is only of particular 
importance where trains run through stations at speed 

' « f « ij V . -juired of any light 

standard railways 
he simplest de«crip- 
given case, is the 
signals, etc., on a 

liglil raiinaj' 

At a crossing station wo may reasonably be called upon to erect 
a central main signal ith two arms, and thus save wire, and to bolt 
or c’lamp niri yjiWjv t«»T ywrzte , A VV* \/b -a wut, A may 
be necessary to place a home signal at each of the facing points, and 
to work it from the station platform. Preferably, trams should 
always be admitted on the left-hand road , in that cose a one-arm 
home signal is all that is required at each of the facing pomt«, an I 
a very simple arrangement will tender it impossible to lower the 
signal nnle«s the points are set for the left-hand road If trams are to 
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cabin. Each train must enter the loop on the left line, and tins con 
dition simplifies the signalling very mneh indeed. Starting signals 
arc not provided The frame at the centre of the station contains ten 
working levers, as follows . 


Table op Lockivo, Plak A, Puite R’. 


No. 

Dfaenptioa. 

RrlAasrd by. 

Locks. 

1 

Distant Signal, 

= 


2 

Homo Signal, 


3, 6, 6, 9 

3 

Points 


2 



3 

8 , 0 

1 ' 

„ 


2, 8 

6 


7 

8, 2 

7 



0 

' s 



4, 9 

0 

Home Signal, 


2, 4. 7, 8 

10 

Distant Signal, 

9 

[ 


’ * ’ . ' ur lever 

a two 
ing be 
side IS 
pensive 
ground 

frames a ana o miglit Oe placed actually at tbe points uc at any 
distance from them, not exceeding 180 yds or 540 ft , towards the 
station, so as to save time in taking the safety keys to and fro TJie 
plan shows them placed for a loop 2080 ft long The trains are 
admitted on the left hand toad No starting signals are provided 
^ ' * ' * " ' ’ ' ne c to unlock 

' r, nor can the 

et for the left 
ne a and used 

. . he norkiDg of 

■ the yard in a 

similar way 

The cost for signalling without siding was estimated at about £220 
(fittings delivered fob London or Livernooll. and with sidings at 
£280 
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Table op Lockiso fob Cabin, Plan B, Plate IV 


No Description 

Released by 

Locks 

+ MdiDg Lock for a Frame 


2 

1 Distaat Signal 

2 


2 Home Signal 


+ 3 

3 , 


02 

4 Distant Signal 

3 


0 ‘Siding Lock for b Frame 

1 



Table op Lockiho for Frame a on Frame b, Plan B 


No 

1 

Descrqtion 

Released by 

Locks 

Toints 

, 

Siding Key 



In both plans the facing point locks and lifting bars are nrorkcd on 
the same levers as the points with special escapement cranks Slip 
points liave ground discs or else scotch blocks The approach for 
trains entering the loop is shotm as a straight road over the facing 
points This makes the entrance easy, but is only of particular 
importance Avhere trains run through stations at speed 

Nothing more expensive than this should be required of any light 
railway In Plan B, roddmg — a costly item on standard railwujs 

he simplest dcscrip 
given ca'so, i» Die 
signab, etc , on a 

lignt ramvaji 

At a crossing station we may reasonably be called upon to erm t 
a central mam signal w itli two arms, and tlius save wire, and 1 1 lioll 
or clamp and padlock our points, if the loop be a long on«, |l nmy 
bo necessary to place a homo signal at each of the ficing on I 

to work it from tho station platform Preferably, trnins ilioul I 
always be admitted on the left-hand road, in that case n oi„ nrm 
homo signal is all that is required at each of Dio faring iKiInti an I 
a ^c^y simple arrangement will render it imposxiblo to low.r th- 
signal unless the pomtsare set for tho left-hand road If trains are to 
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1)C admitted on either line, the signal must ha\o Uo arm*, but, in 
this case also, it imII not bo dilllcult to make it impossible to lower 
tho signal arm until tho points aro set in the position to which it 
applies, and, m lowering that arm, the signal rod may bo made to 
stab tho point rod and hold it in position Distant signals need only 
1)0 provided where tho home signal cannot bo clearly seen by tho 
driver from a distance of, “lay, a quarter of a mile from the facing 
points, or where tho approach is on a steep decline into tho station 
Starting signals are reallj not necessary "Nniorcier junction is made 
with a main line of railway, it will have, of course, to bo signalled 
and interlocked m accordance with Itoanl of Trade requirements for 
standard railway* 

Coasiderahle saving can be cfTcctccl if wo are able to dispense inth 
raised platforms at stations If tlio station is m embankment, and 
the platform walls have to ho earned to some depth to get below the 
made up earth, they arc costly If raised platforms arc provided at 
all, they should bo of convenient and uniform lieight, and this is 
particularly important on A bu*y suburban line, where the stoppage* 
are short and passengers have to get in and out as quickly as 
jiossiblo On hglit railways however, if tho carnages have end 
doors and step* passengers will find little difficulty m entering or 
alighting, oven when tho ground is merely made up to rail level In 
any case, tho principle laid down m Ko 1 1 of the Hoard of Trade 
lequiremcnts, “that each lino shall have its own platform,” should, if 
possible, bo adhered to 

In accordance with the requirements of the Hoard of Trade, turn 
tables of sufficient diameter to take the largest engine and tender in 
use, Without their being uncoupled, must be erected at termini, June 
ttons, and other places where engines have to bo turned, except in 
cases oi short hnos not exceeding 15 miles in length, where the 
stations are not more than 3 miles apart, and all trains stop at all 
stations The exceptions aro likely to cover tho majority of light 
railways in England Shorter turiitnbleswill suffice for tank engines 
and triangles may be laid down instead of turntables, if required If 
engines which can be driven from cither end aro used as on the 
Belgian hglit railways it will not bo necessary to turn tliem 

One or two water tanks, meosonng 8 ft by 8 ft by 4 ft , supported 
on a rail truss at such a height as will afford sufficient head for the 
supply of water to the engine from a water column will probably be 
all that need be provided at any station where the engine is obliged 
to w ater From the reservoir or w ell, which is tho source of supply, 
the w ater may bo lifted into tho tank by means of a hand pump 

Station buddings should be construct^ on tho most modest scale 
A small open shed to shelter passengers, a small office, and a goo'ds 
lock up may suffice at first 

Mile posts and gradient boards will cost very little, and should be 
provided 

Bolling-Stock — If the light railway is built to take the goods 





CONSTRUCTION \ND ^^OKKI^C 


219 


wacons off the mam line with wlitcli it is connected there irill be a 
MTing in rolling «tock If a uarroner gauge is adopted, separate 
"tock !«, of course, absolutely nece ary with separate repairmg shop® 
etc while if, with a view to obviating the difTicnlties and incon 
lenience of transhipment as much as possible, narrow gauge bodies 
arc transferred to standard gauge frames this not only means the pro 
' I * ' ' ' on of 

r Ihng 

S 

laid 

d ^ on of 

the project of the proposed ^towshera Dargai 2 ft gauge line, illu« 
trato very well the principal points to be observed in keeping down 
the cost of a light railwaj — 


‘ (i ) Estimates to be prepared for a line starting from the left bank 
of the Cabul river 

An catimate for bridging that river is not required 
(n ) r^nd for a 2 ft 0 m gauge is to be estimated for 
(ui ) All culverts to bo built of dry stone, or stoneware pipes or 
’ bents 

oo 

(' ) 

(Zi) Alternative estimates for permanent way to be prepared 
providing (1) for new 2'> lb steel rails and steel sleepers, 
and (2) for old iron rails and wooden sleepers 

(vi ) Stations and buildings to be sheds only, built of rail upright®, 

etc , and roofed with corrugated iron sheets 
>io platforms are required 

(vii ) Eocomolives of the Darjeeling HimaUyan Railway latest 

B class —IIsul on level 810 tons type, as noted in the 

Incline 1 in 100 ‘’10 tons marcin. to be provided 

Incline 1 in 20 50 tons fnr ^ 

Round curve of CO ft radius 
Fuel 30 lbs coil iwr mile (aierege 

” Ilg stock, 

bo made 
licks on 

, J steel 

type 
00 tons 


Estimate of Cost — Dgures have been given m previou® chapter® 
of the cost of light railw aj s in various count^le^ and they need no* 
1 • - * 11 - Ti „ estimates (the amount of which 

ibrought forward under the new 
room for reduction m the cost 
0 dangerous things, but, ba mg 
IS the writer could obtain, he 
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wagons off the main hue A\ith which it h coniiectccl, there Mill bo a 
Kinng in rolling '=tock If a narrower gauge is adopted, separate 
stock i>, of cour®*?, absolutelj nece ary with separate repairing shops, 
etc , while if, With a aictv to obaiitiug the difficulties and incoii 
lenience of transhipment as much as possible, narrow gauge bodies 
are transferred W standard gauge frames, tlus not only means the pro 
aa'ion of additional «toek of special design but also the provision of 
pecial plant for lifting and placing tho bod) The subjeetof Rolling 
Stock IS dealt Mjth in greater detail m Chapter \IV 
Instructions for a Light Lme — The follou mg mstruetions, laid 
down by the Go\ ernment of India in Feb 1898, for the preparation of 
the project of the proposed ^^owsliera Dargai 2 ft gauge line, illu« 
trato very well the principal points to be observed m keeping down 
the cost of a light railway — 


‘ (u) Estimates to be prepared for a hnc starting from the left bank 
of tho Cabul rn cr 

An estimate for bridging that river is not required 
(u ) Laud for a 2 ft 0 in gauge is to be estimated for 
(ill ) All culverts to bo bmit of dry stone, or stoneware pipes or 
> ft bents 


(iv) 

(') 


(\i) 


(to) 
' n class 


(i) Alternative estimates for permanent way to bo prepared, 
providing (1) for new 251b steel rails and steel sleopers, 
and (2) for old iron rails and wooden sleepers 
Stations and buddings to be sheds only, built of rail uprights, 
etc , and roofed with corrugated iron sliccts 
^0 platforms are required 

Locomotives of tho Darjeeling Himalayan Railway latest 
' ■ type^as noted m the 

margin, to be provided 
for 

Under rolling stork, 
provision to bo made 
for open trucks on 
d steel 
type 
00 tons, 


-Haul oJi level 840 tons 
laclins I in too 210 tons. 

Incline 1 in 26 50 tons 
1 onnd curre of 60 ft radius. 

Fuel '13 lbs coal )er milo (aaeiagc 
up and down) 
ateci gallons per mile 
M I cel” 4 couple 1,2 C* diameter 


of light railw ays Average figures ate dangerous things but, basing 
tliera on such meagre information as the writer could obtain, ho 



Wi > vin ABROAD 

w <1 f»H/^ nt V’^^-e the reader as an example of 


( I '}: 

s,I »UI > 


UwUros-5jng«, 


’ * i.i 1 WJiT f''f olC » 

1,;. ^W. 


V 

Ui 


^ \r^lK parapets etc , 
{■ f^'^^ 


£980 

224 

230 

352 

113 

32 

40 

1354 

216 

874 

242 

3 

340 


l,' g vl w « !«' >«'®' ^°°°° 

’•'••^hvorVs and land and boddingi are costly items m this list 
\\v 's\m not to ho contented until %re are able to regard £4000 pet 

. . nahe 

' It 

the 

* light 

1 i.* within tho powers of the Prefect The T7estern of 
e* Gorrann hno^, Swedish State railways Danish State light 
l^^vs and tlio Jtilnn Northern of Italy average a worhing speed 
r r if o') to ”1 itiilo’ an hour On the last-named, it is reported 
ot irom — ■ ^ sn «.% 1 «v ~ c _ - 


On IVktrtn light railways the maximum speed appears to be 18; 
jnilei ntt 1' ill tho country and 6 in towns and villages 

In 1 nglf'nd 8 indci an hour is the maxTiinim speed permitted 
on IrrtiinMiya. und 4 miles an hour over facing pomts etc On 
tlm “tv 1=1 •' n V UpwflU line the gradients are very ea^, hut with 
the vl“iv of Iccoping within the maximum speed permissible, the 
tVi'oiiUhi' brake la made to act automatically when, the speed 
pj OP la It) nuloa an hour Beference is made to this brake in 
(Jlitljd®r Tho maximum speed presenbed for hght railways m 
tlif I{'*giil ilion of Hallways Act, 1868, was 25 miles an hour, and it 

' ' IMnxnlioii orNorinal Itequirements for Light Railvrays ’ byP W Jlelk — 
ftihii iifuiiil/Ud (tj Ci-njnfs SuUatn 189» 
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?** as i s:.i»-2 tn zi xrtt^ workr»l mill hui I 1 1 »k' ' <'1' •!' * "j '*' ' 

(istii -2 to tL* f'em I rakft| All I tiJ (III* 1 ift^' \ of olii 2*, i‘ii 

‘"asiii, ti.*** iroulJ U two luiiiii 1 It ll>" I'*** "”1 ’’ 

«• Ijt a ^rJ tn (he t« »r ini ah 1 I iaV' «miii tii M' ' ''ll ''i 
Oa B*’-aa if’it railways contiiiH »iH 1 tftVr* (III In » ft* 'I'll « 

oa ti." Iseoaol re?, wa;oti*, an«l roirlK ' In nil' ' ■• r i "i I * 'ft '* 
WM-Jft'oj to bo rjfliciTit TIk'**S‘>J I O n't’'!’ *1 \* ’) '"I"*''' 
F« Leosoaiq^es " of Friiice ate o( o\hhI »h II' 'I. « 1' I’* ' I ' ' '* ' 

r^lnia a?9 ««h aa wmler »t iie.o^*ftt> linojl't I'lnlHV 
coatjaoat brakw ehouM U Alontel. I.nl ll"»i l'» ' W.u'JVv 

wrewb*ai,e « better on \eliir|<<, nii>l a •! »»' Vm) •' " 

the brake— cngnioft* ^ i i ». i i, 

la detenaimog the brAkn \*i\»er »• \nti' I. ^‘*1/"' *“ '! \ft 
incbae eieeper ihan tlio otli't"!*'’ tullnjl ' '.k,.;, 

oftSlecW. ft must not l>o firjptleii tint ''J \V ' ...a 
required not 80 rouch for tlio sifo "iiiililfP'l H'*' " okK,. y.hH 
as m order to pull up or rnliioe a|. . 1 aihI iV'M J'ln" "1 ' "UWI ''I'" 
foot or cart trainc .. . . v. U U In i^ ir ni'"\n ' 1 

On gradients not oxcpnlmn 1 Ih l.i i Mi*il'hd 

with a manned Or niilomnlirt IiiaI «* "‘‘'i*’ .,i,| |,i nilflit.ln 

sufficient, and ono-or, on r »> ‘‘'‘'"I '''; uiun 'k' I V'l'i ' ' 
order to avoid delay, b" uw\ •wUUti'ut In iko p>"«’r, 

Wher. .t™p=r 1""^' '■ 'I 


cent of IH <10^ vI.T 

tlie ■■Union Joi lloS.m Ool"'''"'''"'' V,”' 

of 0 toMo Of;! C .Jf,. KTnV M-"'""' "“" * 

way Biaticii. t " ^ ' 

„o 

' r}ocaon "DrAw 
Ter, vol vuL.lSOl 
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ventures to phco the following before the reader as an example of 
what might ho — 


PartliMorks, ‘ £980 

Bridges for public roads, 224 

Accommodation bridges, etc , 230 

Viaducts, etc , 352 

Culverts, etc , . 113 

Metalling of roads, 32 

4Q 

1354 

21G 

874 

Stations, 242 

Eetaimng walN, parapets, etc , 3 

Contingencies, 340 

Total cost per mile, . £5000 


Earth ^>orks and land and buildings are costly items in this list 
. « . • • • ’ _£4000 per 

„ , m to make 

the most eifectue diiTercncu between standard and light railways It 
certainly opens the ivay, as wo reduce the speed, for securing the 
utmost economy m construction and working 

In France, as we have seen, the regulation of tlie speed on light 
lines lies within the powers of the Prefect The Western of 
France,* German lines, Swedish State railways, Danish State light 
railways, and the Milan Northern of Italy average a working speed 
of from 22 to 25 miles an hour On the last named, it is reported 
that occasionally they work up to 40 miles an liour Some "Secondary 
lines m Prance work at 30 and 35 miles an liour All these railways 
are satisfied that then ordinary working speed cannot ha described as 
dangerous, although the Danish, German, and Italian lines referred to 
are not fenced, and tho French lines are unfenced m the country 
On Belgian light railways the maximum speed appears to be 18J 
miles an hour in the country and 6 in towns and villages 

In England 8 miles an hour is the maximum speed permitted 
on tramuays, and 4 miles an hour over facmg points, etc On 
tho Wisbech and Upwell line the gradients are very easy, but, with 
the view of keeping within the maximum speed permissible, the 
Westinghouso brake is made to act automatically ivhen the speed 
exceeds 10 miles an hour llcference is made to this brake m 
Chapter XV The maximum speed prescribed for light railways in 
the Regulation of Railways Act, 1868, was 25 miles an hour, and -it 

• “Relaxstion of Normal Reqmrements for Light Ridw'ays ’’hyP W Meik,— 
InUmalLon'tl Ratlwa j Ccjiyrcsj BalleUn 1890 
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’ ^mU allow this 

0 it to n or Ic^? 

j , (ling to the cir 

comstance? of traffic At le% el-cro<ioing3, whero no watchman is pro 
Tided, on curves of le^ radius than 10 chains on gradients steeper 
than 1 in 50, and over faunc points not interlocked, a speed of 10 
mile-j an hour might be pcrniittttl — possibly less 

On ordinary Fnglish railway^, under the Ilegulation of Railways 
Act of 18S9, all trams carrying pas«engcr», and all vehicles of such 
trams, whether airtyitig pi^eagers or not, must bo proiided with 
continuous automatic brake® Such an order would only bo enforced 
on a bght railwaj where exccptionill^ high speed was permitted, or 
very heavy gradients occurred In India, for many years our pas on 
ger and mixed trains were scorked with Iiand brakes on the engine 
(m addition to the steam brake) and in tlio brako van®, of whicb, on 
heavy trains, there would be two, manned by the first and second 
guards, or by a guard m the rear van and brakesman m the other 
On Belpan light railways contmuous brakes are m some cases fitted 
on the locomotives, wagon®, and coaches, m others, screw brakes are 
considered to bo eufficicnt The SocK^to Gencralo desCheminsdo 
Fer Lconomiques ” of France arc of opinion tliat, whero the loads and 
gradients are such as render it necessary to employ two brako»mon, 
continuous brakes should be adopteil, but that, m other cases, the 
screw brake is better on sehtclcs, and a steam brake— in addition to 
the screw brake — on engmes * 

In determining the brake power required, very short stretches of 
incline steeper than the otherwise mling gradient may generally bo 
neglected It must not bo forgotten that brakes will sometimes bo 
required not so much for the safe working of the tram on gradients 
as in order to pull up or reduce speed and thus prevent colhaion with 
foot or cart traffic 

On gradients not exceeding I in 100 one vehicle in rear provided 
with a manned Or automatic brake would probably bo considered 


m rear, to stop any portion of a train breaking away during tlie ascent 
of the heaviest gradient On gradients of I m 40, and steeper, the 


■ <e power per 

gradients, by 
in the form 

of a table, and Mr C b Hudson (Director of Construction, Rail 
way Branch, P tV D , India) has kindly furnished the writer with a 


• I’loeqon ‘Brakes — Bull de l<t Comm Mtmai. dii Cony dts d em\7i3 da 
Ftr, vol vm , 1894 
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useful note on this subject, together -with the table which embodies 
hia results — 


“ 1 The brake power necessary for the safe working of steep inclines 
IS required for two distinct functions, viz — 

(n) To ensure efhcient control of the tram when descending the 
incline , t c , to check excessive speed over it, and to 
enable the driver to atop the tram altogether withm a 
reasonable distance, when required 
(t) To ensure that, in the event of the breaking of a coupling m 
the tram when o«cenrfin>; the mclme, sufficient brake power 
shall be at once applied, either automatically or by hand, 
to prevent the rear portion of the tram running back 
down the inchne 

“ 2 Obviously a portion of the brakes required for the^frsf function 
need not bo either automatic or manned, but may be weighted or 
pinned dovn, if the gradients arc tolerably uniform, or, if stoppages 
are permissible, at convenient places where the grades change But 
for the second function none of the brakes can be pinned down, 
bub all must bo capable of immediate application when necessity 
arises, i e , they must all bo cithor manned or else arranged to act 
•automatically 


“3 Let— 



the fraction representing the gradient, 


and let it be 


{ 


•f , if the gradient is ascending, 

, if the gradient is descendmg 


_or = tlie ratio of the resistance to motion on the level, at 
^ the given speed, to the gross weight of the tram or por 
tion thereof, under cousideratiun 


= = / = the coefficient of friction due to the brake, t e, the 
^ ratio of the retardation due to a fully braked vehicle to 
the weight of the vehicle 

1 ^ = & = the ratio of the weight of the portion of the tram 
^ (mcluding engine and tender) which is braked to that 
of the whole train. 


V = the speed m miles per hour , ) 22y 

t== u „ feet per second ~ 1 5 ' ' 


= the “ velocity head” in feet, due to speed of the tram 
= ^ neglecting the rotative energy of the wheels, 
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- approx , including the rotati\o energy of the wheels 

D = the di'taiicc within which the tram may he brought to 
a stop 

Then, generally, — 

U K Bfl 
~r+l/±t 


“4 In order to calculate the pioporlion of brake power necessary to 
fulfil the Jird function, it is necessary to decide on one or other of tho 
two conditions for work on tho level, vii — 

(a) Tlie di'stance in which n tram moving at a given speed ought 
to bo stopped 

(i) The proportion of tho weight of a tram which if braked is 
considered to give suiBcicnt control on tho level, let this 
bo I, 

The relation between ttic«c two is 

on the level. . , ^ ti 

Substituting this ui the equation for the grade —for, presumably, 

the ratio H (which expresses the relation between the speed and 


D 

the distance of stop) should be the s 
level, — we have — 

r + &„/ = r + */ - * 
(i.-f-o)/ “ * 


the grade as on the 




- (?+-’■)/- 

Of tl..s, the quant.ty4™r 1 

n 

to be appbed automati 


pinned down brakes, leaving only 
cally or by hand, when necessity arises 


n 

D- r 
/ 
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“ 5 The minimum of brake power necessary to fulfil the second func 
tion IS that which will just counteract the force of gravity on the 
incline, i e — 

0 <r + h^f + t 



This proportion must, as stated abovCt consist entirely of either 
manned or automatic brakes, and it must be maintained for every 
section of the train which is likely to break away from the leading 
engine, t e , the weight of the leading engine must be excluded from 
it, though that of any engmes pushing at the rear end of the tram, 
when ascending the grade, may bo included m it 

“ 6 In order to use the above fotmul'e, it is necessary to assume 
values for the constants r and / Of these, r may vary from 5 to 25 
lbs per ton, and depends principally upon the style and condition of 
rolling stock and upon the proportion of the weight of the engme to 
that of the weight of the tram Its exact value is, liowever, of small 
importance on steep gradients, so, probably, r— 0 003 is neat enough 
for practical purposes 


good gear, it may bo as high as 400 lbs per ton, but in shppery 
weather may bo 100 lbs, or even less Rankme* gives /» 0*14, 
and probably this is near enough for ordinary conditions, provided 
the proportions resulting from it ore not cut down too fine 

“ 8 The value of ^ must also be fixed, and probably may bo taken 

as ^ for light railways m England This gives 50 yards ,for 
stopping at 10 miles on hour, 200 yards at 20 miles, and 450 yards 
at 30 n^es an hour, which ought to be sufficient under usual condi 
tions 

“ 9 Taking the«e data, the formulas become — 


= 014B — y nearly 
1 2 + 100 * 


, - 0 003 lOOt 


nearly 


0 14 14 

* Ra&kmes JEH(nnccnR<r, 1694, art 110 
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“10 From the^e we get the following minimum proportion of 
liralwe power required for \anous grades, nr — 


Gradient 


100 » 


+ 100» 




14 



1 

Lr 

Per 

Cent 

100 ( 

All manned or automatic 
and exclasire of the 
leading engine 

of which a quantity — 
may be j inned down This 
proportion includes the 
engine 

Level 

0 


0 0000 

J- - 

0143 

1 in 200 

0 a 

A- 

0 03j7 

A- 

179 

1 in lOS 

1 0 

A- 

714 

A- 

214 

1 la 68 7 

I 5 

A- 

1071 

2- 

250 

I in 60 

2 0 

t- 

1439 

; - 

236 

1 in 40 

2 5 

A- 

1723 

A- 

331 

1 in 83 3 

30 

A- 

3143 

A- 

357 

1 in 23 6 

35 

1- 

2500 

41- 

393 

1 in '•i 

40 

f- 

2869 

f- 

42S 

1 in 22 0 

4 6 

A“ 

3‘»U 

4i- 

464 

1 in 20 

$0 

A- 

3571 

2- 

500 


"21 Of course avoh fo-aniJ e must bo used with due regard to vary 
ing circumstances They might easily be put in the form of a diagram ” 


There are several systemJ of working single lino traffic, e y — 
Only one engine in steam, or two or more coupled together, on 
the line at the same tune. 

Tram porter or guard pilot. 

Tram staff , 

Tram staff and ticket. 

Electric tablet or staff , 

Block telegraph (sometimes admitting a second tram into a 
section under the “permissive block” system), 

The Iliglihnd Kailway system, no tram being allowed to cross 
another or pass anoUier otherwise than as prescribed m the 
time-table, except under telegraphed mstructions from bead- 
quarters , 

The line clear and caution me«sage 
The staff «jstem gives ri«e to consulenblo trouble and delay, if 
there is a break-down Tlie electne staff or tablet is al*o expensive, 
requiring a separate wire and special instruments, besides the wire 
and in«trument» u«cd for ordmaiy telegraph purposes 
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The line clear and caution message system is very common in India 
A telegraph wire from one station to another, and ordinary talking 
instruments at each station aroused After the signaller has ascer 
tamed that the Ime between his station and the next i« clear, a Ime- 
clear certificate or permission to proceed to the next station is issued 
to the driver On railways where caution messages are permitted, it 
having been ascertained that the line is occupied only by a train 
running m advance, a caution certificate allowing the driver to follow 
on With caution, after a certain interval, may bo issued 


the troffle economically on light railways It is not usually permitted 
on standard railw ays, and only under certain conditions The engine, 
tender, and passenger vehicles must be provided with continuous 
brakes, the goods wagons must bo placed behind the passenger 
vehicles, with one brake van for every 10 wagons, the mixed train 
must not consist of more than 25 vehicles of all descriptions, the 
maximum average speed between stations shall not exceed 25 miles 
an hour , and anxed tta\n^ must, stop at all statwji^ * 

Gauge appears to have no necessary connection with economy m 
the consumption of fuel Dunng the year 1896 the following was 
the consumptioQ stated in terms of Gindth (Kurburbaree) best steam 
coal, on certain Indian railways — 


Standard Gauge 

lbs per 
train mile 

lbs per 
1000 gross 
to& miles 

East Indian 

60 03 

165 59 

North Wpstetn, 

41 89 

132 97 

Oudh and Rohilkhnnd 

39 66 

128 43 

Eastern Bengal State, 

43 01 

155 56 

Vefre Gauge 



Bengal and North Western 

28 40 

133 88 

Eajputana tfalws, 

35 42 

369 23 

Southern llahratta, 

32 55 

187 64 

Assam Bengal, 

37 59 

213 71 

Eastern Bengal, Dacca Section, 

32 65 

231 15 

1 Jodhpore Section, 

27 83 

148 45 

( Bickaneer Section, 

26 91 

150 48 


* Orders made by the Board of Trade ander the i*^i(7aitoK of railways Act, 1889 
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heaner , the expense is less because the coal is cheaper Every one 
knows how rapidly the cost of coal increases with the diotance it has 
to be brought from the mines the aicrage cost of coal on the East 
Indian Eailway is only Rs 1 91 pet ton on the Bombay, Baroda, 
and Central India, on the North Western, and on the Madras rail 
ways it IS mote than Rs 15 and there is a corresponding difference 
in the working expen 6“ W ith a liome supply of fuel, good trafBc, 
efBcient mamteoance of way and rolling stock and favourable grades, 


Railways in England and Wales, 

Scotland, and Ireland, 

Easingwold Railway, 

South wold Railway, 

Indian standard gauge, 

Indnn metre gauge, 

Indian special gauges, 

Caen to Dives and Luc sur Mer, 

France, 2 ft gauge, in 1895 
Cape Government railways, 3 ft 
C in gauge, in 1897, 

The Indian standard gauge railways include a considerable mileage 
of military, as distinguished from commcrcml Imes 

The average cost of hauling for one mile one passenger unit is as 
low as 0 09 pie or 0 057d on the East Indian Railway, and as 
much as 1 51 pte or 0 12Cd on the Indian Midland , that of haul 
ing 1 ton of goods is no moro than 1 C3 pie or 0 I3Cd on the East 
Indian , while it comes to 4 13 pics or 0 343J. on the Indnn Midbrni, 
both being standard gauge lines. The metre gauge figures vary even 
more widely the cost of hauling a ton of goods is generally higher, 
* pies or 4d 

gross earnings of Indian 
^ Urd gauge, 50 50 on the 

metre, and 54 80 on the special gai^s On all the railways m the 
tilaiiteii jVtrrgiAjiir it tnrr SS, <w iftn nufways separately if was 

51, and on the Irish railways 55 

Good management and bad statistics •'ometimes go together Few 
and fully loaded trams will pve a comparatively high figure of cost 
per tram mile Putting on an extra tram, for which there is a dis 
tinct demand in the interests of the public, will add to the cost per 
tonmilo Statistics bu«ed on tram mileage— being a measure of 


28 lOd per tram mile 
U 4fd , 

2s 5|d „ 

2s 94d , „ 

Is na „ „ 

U lOjd „ „ 

Is 4d , „ 

4s 3 3d „ 
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necessary worV done to satisfy public deuuvnds — are likely to be pre 
fetred in England Statistics based on ton mileage avill be more 
favourable to tbe conditions prevailii^ in America or India The 
most careful economy cannot procure a low percentage of working 
expenses on receipts, if the traffic is poor and the lead is short 
Very great assistance and encouragement may be given to light 
railways by the great companies to which they contribute traffic. 
Junction facilities may be freely granted The carnage of material 
for revenue, as well as construction purposes, may be charged at home 
line rates The cost of additional works at junction stations should 
be f ’ * • . 


pos arne 

by ' . in 

crea ight 

line should be carried out m the workshops ot the mam ime at cost 
pnee The division of earnings may be in proportion to capital cost, 
if the mam line works the branch When the light railway contn 
butes traffic winch has a long lead on tbe mam line, earnings should 
not merely he divided on a mileage basis, the branch bears more 
than its share of the working expenses in that case, end should be 
awarded pro&ts in the same proportion 

If a light line is constructed by tbe State or others and leased to a 
company, the terms of remuneration to the latter should be such as 
to make the company work the railway in the interests of tbe public, 
and by doing so increase its own profits The formuhe proposed by 
Erench and Belgian experts have been discu^'sed at some length in 
Chapters III and IV The terms on which a mam hue company 
offers to work a feeder light railway generally assume a much more 
simple form Thus, the North ‘Western Railway of India has named 
certain branches which, if made, it would probably be able to work 
for about 65 per cent of the gross receipt^ 

One important point in economical wotkmg must not be forgotten 
— tbe reduction of the station and tram staff to a minimum Every 
official on a light railway should be ready to do anything that may 
reasonably he required of him The duties of the arnployes should be 
interchangeable The economies thus effected on the Easingwold 
Railway have been described in detail Others have been pointed 
out with reference to Continental light railways Clerical work 
should be cut down as much as possible 
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LOCOIIOXIVES A2CD ROLLING STOCK 

CosTEvTS — Electricity as a moti»e power — Vanona systems of applyingit — 
Tslghertga- Electrical traction on ste^ gradients — Hectneal traction in Eng 


( 


Dimensions of rolling stock — Four or sit isbeeU coupled tank engines^Ad 
hesioo tractive and hanlisg | oner of locomotives— Goods stock— Fasscnj^r 
stock— Belgian light railways stock— DecauviUe stock— Eastern Bengal State 
railway stock on three gauges Barsi light railway stock 

Electrical Traction —Our choice of motive power on light rail 
ways hes practically between eteam and electricity The clauna of 
the latter deserve particular conside'-ation when the service to he pro 
Tided 13 a regular and frequent one of comparatively light trains 
carrying passengers For an almost contmuous traffic of this sort, 
with loads which vary little from the average, electricity is eminently 
suitable, demanding no very great expenditure on generating plant 
and mams to begin with, and offermg a fair prospeet of economy in 
working, while every addition to such a service would, if steam were 
adopted, call for an increased number of locomotives, and an increased 
expenditure on fuel and other running requirements In tunnels the 
difficulties of ventilation would be laigely minimised by electncal 
traction , and in the streets of toivns — ^where the noi^e, smoke, dust 
and smell, due to the u«e of steam, are especially objectionable — 
electricilj has obvious adimtages Although, therefore, steam 
locomotives may long continue to be regarded as the most 
economical and practical movers of irregular and mtermittent traffic 
of the Usual kind in the open country, they have less opportunity of 
exhibiting their speed and power in the neighbourhood of ordinary 
street or road trafte , and more and more shall we see them displaced 
by electric motors on our underground railways and the hues which 
serve our cities and suburbs. 

Tlie dynamo clectnc machine Tvas known, fir-t of all, as a neana of 
producuig electrical energy by an expenditure of mechanical work. 
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“Wlien it ivas also recognised that its function could be reversed, and 
that it could act as a motor to perform mechanical work -when sup- 
plied with energy in an electncal form, its applicability to purposes of 
railway traction began to be determined Electrical traction* may 
be applied in several forms — 

I Storage batteries may be employed to drive the motor, the 
batteries and motors bemg earned — 

(а) in the car, wluch is to be preferred as more economical, if 
space IS available, or — 

(б) on a separate locomotive 

il Various conductor systems ore more commonly adopted — 

(a) Ordmary rails may be used as conductors, but are unsuitable to 
urban line® where the rails he flush with the surface of the road , 

(h) Nor IS the use of a third insulated rail — laid m the centre of 
the track- — above ground suitable in such cases 

(c) Overhead conductors — cither the wire and trolley arrangement, 
or slotted tubes and contact carnages m the form of pistons sliding in 
the tubes — and for light railway purposes, the wire and trolley 
system is pre eminently suitable and economical 

(d) Underground conductors in a slotted channel or conduit are 
less suitable to street or road work, and are much more expensive 

(e) MessK Ayrton and Perry devised a system, by which the line 
avas divided into short sections, each having au exposed conductor— 
it might be one of the rails — placed, as the tram passed over it, m 
temporary contact with a well insulated conductor in a closed under 
ground channel by means of automatic electro-magnetio switches 
Leakage was thus reduced to a mimmum 

Another method of electrical locomotion, known os “telpherage," 
was proposed by the late Prof Fleeming Jenkm, and developed by 
him m conjunction •with M!es<;i:s Ayrton and Perry It was mtended 
for the slow carriage of goods in localities where the traffic was not 
enough to pay an ordinary railway, and has been tned m Japan and 
some of our own colonies Tlio line itself is singular, consisting of a 
steel rod or cable, suspended from brackets fixed to posts erected about 
70 ft apart This rod or cablo is not only a earner of trams, but 
a conductor of the motive power — electricity If the “ telpher ” line 
’ bo earned at higher speed Geaer- 

traiDS are run slowly, but, if the 
in an almost continuous stream 
The tram consists of a senes of buckets or skips, hung from a single 
wheel or a pair of wheels, and they are spaced by wooden bars 
The locomotive is formed by o small electnc motor hangmg below 
the line, and connected by spur and chain gearmg with a pair of 
driving wheels In general, the Ime is electncally divided into 
sections of nearly the same length as that of a tram The tram is 
furnished with a contmuons conductor from end to end, through 

* EneyelopriliaBrtlixnmtea, ’’Traciion ’ 
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which it make- electric contact between the section m front and 
that behind, and the motor w included m the circuit of this con 
ductor 

The ea e and rapidity with which electrically mo\ed cars can be 
stopped or 'larted ei en on steep inclines — a cruel strain on horses — 
render them singularly suitable for tramway purposes Their speed 
can be checked or grailuati-d to meet any requirement or emergency 
Par steeper gradients can be faced on such lines than on other adhe 
Sion railways, owing to the reduced dead weight of the motue 
apparatus, and the gam in tractive power where motor cars are used , 
so that in America* short gradients of 12 per cent are not unknown, 
while gradients of 8 per cent are common The steep Ime from 
Florence to Fiesole, which may be known to the reader, is worked by 
motor-cars w eigliing 7 5 tons, with a tractive force of one fifth of this 
weight, or 1 J tons The locomotives of the City and South London 
Electrical Railway (whicli the writer had the privilege of visiting 
shortly after its being opened), in hauling — including their own weight 
•—as much as 30 tons up -i gradient of 1 in 14 with sharp curves, 
develop tractne energy equal to a coefficient of adhesion of one 
fourth, such as must be expected, observed Dr Preller.t from a good 
electrical locomotive, as compared with a coefficient of adhesion of 
only one-sixth or one seventh m the case of steam locomotives 

It IS very remarkable that tins application of electricity has hitherto 
in England been almost entirely confined to such special and im 
portant works as the < ity and South London Railway, the Liverpool 
Overhead Railway, the Waterloo and City Railway, and the deep 
level lines winch are now being earned under tlie crowded thorough 
fares of London 

41, /■< . - J C- 41 T 1 * *1 ~ 4.»f ^ C4 O .»b11 

Th 

eng 

tyr 

can ^ 

in parallel Two of the feeders are connected to the working con 
ductors at Great Dover Street Station, 12,800 ft distant The other 
two are coupled in parallel to btockwell and one is continued to the 
Oval, where it is connected to working conductors, 14,330 ft from 
the generator station The cables consist of a stranded core of Cl-14 
B W G , insulated and sheathed with lead They are earned along 
the tunnels on bracket supports The working conductors consist of 
channel steel laid betw een the rail«, and earned on glass insulators 
fixed to alternate sleepers. Fach locomotive is provided with three 
collectors The return circuit ib tlirough the uninsulated rails The 


• J/m Proc I»st CE,vx>\ exxv , “The Liffliting Gradients on Adhesion 
Tramways,” Ly I Dcniiet For Abs. 

+ Vin Proc Inst CF, vol esu , “noptiason on Electneal RsilMys,*’ 
14th Feb 1803 
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armatures of the motors are built directly upon the axles of the 
locomotives, while the magnets are supported partly on the axle and 
partly on the frame By thus adopbnn the principle of direct driving, 
the necessity of gear of any description is done away with, and the 
mechanism is, therefore, as simple as possible There are two direct 
acting motors on each locomotive, each motor capable of developing 
50 li p at 2o miles an hour 

The locomotives for the Central London Underground Railway* 
are built by the General Electric Company at Schenectady, USA, 
in accordance with the specification of tho British Thomson Houston 
Company The tunnels have a boro 11 ft 6 in m diameter The 
Imes are carefully graded for starting and stopping with the assistance 
of a senes of comparatively steep descents and ascents from and into 
stations Trains of seven carnages will afford seating accommodation 
for 336 pa'sengers, and weigh 105 tons loaded, exclusive of the loco- 


Distance between w heel centres of 
each tiuck 

Distance betw een tw o truck centre*, 
No of Avheels, all driving, 
Diameter of wheels, 

Total wheel base 

length of locomotive, 
height 

■Weight of each wheel. 

Total weight of locomotive, 
Slaximum draw bar pull required 
at starting, 

Draw bar pull running at 22 miles 
per hour, 

Weight of each motor frame com 
plete, with held coils m place, 
W eight of the armature complete, 
with sleeve and conductor, 
Total weight of motor, 


5 ft 6 in and 6 ft 
14 ft 8 in and 14 ft 
8 

42 in 

20 ft 4 in and 20 ft 
20 ft 8 in and 28 ft 
9 ft 41 in and 9 ft 8^ in 
about 5 tons 
24 tons 

14,000 lbs 

8 000 lbs 

6.500 lbs 

2.500 lbs 
12 000 lbs 


On the Liverpool Overhead Railway motor carriages are used, and 
Hr Greathead admitted that, jf there was head room and the motors 
could be placed xmder the carriages, and if the trams were sliort, 
motor carnages were to be preferred, because the weight hauled was 
reduced and terminal shunting avoided On the City and South 
London, however, there was no room for the motors under the 


/’ai^icay yvurttai(IntenatioDa.l Ediiioo) SttTch 
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' ’ carnages being 

vehicles m any 

■ . 10 provided 

The economj of the motor-cir, as compared with liaulage by a 
separate locomotive, maj bo illustrated by Mr AV Batter’s analysis* 
of the vveiglit-. lu twogiven ca^e^ He takes a five car tram and gives 
the following figures — 


5 pa.sscnger car#, 

Tons 
1C2 50 1 

5 C ITS, 

Floctric motor#. 

Tons 
162 50 

Steam locomotive, 

b5 00 

22 00 

105 pa® engers 

G3G 

105 pa<sengers, 

6 36 


253 SG 1 


190 S6 


In the latter case the weight of the motors is not more than 115 
per cent, of the weight of the tram, while the weight of the whole 
tram is al'o reduced by 25 per cent , with a corresponding swing m 
dnving power 


country The use of accumulators of the present types, has proved 
to be commercially a failure, owing to the high cost of maintenance , 
while underground conductors, on the culvert and slot system, are 
rarely adopted, on account of the heavy expense — amounting to as 
much as £1500 to £2000 per mile^of their cooetniction. Nor is the 
underground conduit generally accepted as a satisfactoiy solution of 
the question of electric traction m our streets, because of the width of 
tlie slot , although at Buda Pesth this is made as narrow as three 
quarters of an incL A better solution, it has been suggested, is to be 
found in another example, that of an electric railway m Paris on the 
Claret Vudleumier systemt of conveyance by underground con- 
ductors, which was brought fonvard wlien the accumulator system 
had been proved to be a failure The current for the motors is 
collected by brushes fixed underneath the cars and pressing on a rail 
flush with the surface of the ground, the track serving as a return 
This rail is m sections, each a little shorter than a car, and each group 
of 18 sections is connected by rubber cables to an automatic apparatus 
called a “ distributor,” whiih is the feature of the system The 
■'cctions of eacli group are successively excited by the distributor ns 
the car passes over them, those not covered by a car being insulated 
A spare distributor is carried by each car, and can bo substituted for 
a faulty one m a few minutes To prevent lior«es from slipping, the 
conducting rail is made up of metallic block#, eight feet apart, 

* Mm Proc Inst CF, vol cswi , “El«ctnc Transportation,’’ by W 
Baxter, jun Fur Abs , l®PiJ 

+ .Vin Proe Inst CP , vol cxxrf , “EJectnc Tramway in Fans” ly Ch 
Ja'<juin lor Vb3,is''ij 
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emteilded and insulated in bitumen, ami connected in pairs by a 
cable below the surface Each collector, therefore, which is formed 
of an iron band pressed down by spnngs, must be more than eight 
feet long Public lighting by arc lamps, along the city portion of 
their line, is also earned out by the tramway company This method 
of picking up the current from a aeries of contacts placed in the 
surface of the road is not alU^ther free from chance of accident, for 
last year * two hor«es were killed by treading on one of the blocks, 
which somehow remained electrically “alive” after the passage of 
the car , hut it appears to be less expensive than the culvert 
and slot conductor and more suitable for electneal lines in crowded 
thoroughfares 

In the Belt line tunnel, Baltimore, USA — where electric locomo 
tn es are, for facihtating ventilation, employed to haul the trams, steam 
locomotives included — the current is conveyed to the motors hy an 
overhead line 17 to 22 ft above rail level The conductor consists 
of an iron trough formed of two Z bars and a cover plate, there being 
a slot ose inch wide between the bars to admit of a brass shoe travel 

'' jper 
tors 

^ ight 

driving wheels, and weigh 95 tons each 

That, however, is a special illustration of electrical traction being 
applied in the tunnel of a great railway It is to the overhead 
wire, so successfully and universally adopted in America, that wo 
must look for a suftciently economical method -of applying electno 
power to light railways The almost universal system in the States 
IS that of a motor car from which a trolley wheel is projected to run 
along the imder side of a suspended wire which receives its current 
from a generator station 

We have beard a great deal about unsightly poles and wires, but 
there seems to he no reason why they should be hideous , and it is 
difficult to discover any reasonable objection to their erection in our 
broader suburban streets, on our district roads or in the open country 
Of this type we had, until recently, but two examples in England, 
the Leeds and the South Staffordshire Tramways , but already there 
are signs of progress in this direction, and a proposal has lately been 
put forward to connect the tramways of Leeds and Bradford by a 
light railway, the cars to be propelled by electncity, and the trolley 
arrangement with overhead wires to be adopted It has been far 
otherwise in America In the United States there were 5851 motor- 
cars and 3532 miles of electrically worked lines m 1892, 40,000 
motor-cars and 10 303 miles of line m 1896 , and the mileage of such 
lines must now bo much more than 15 000, a great number of them 
being what would be called m England light railw ays, runnmg from 
point to point, and sometimes on public roads 

• Satxirdayi ret etc 29th Sfay 1897, “The Progress of Flectnc Traction,' by 
^ihanns P rhomison 
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There are many rea'ons for this cxtraor^linirj development of 
electrical tramways m Amcnci, while horse traction has «© per 
nstcntly <umved m I- nglan 1 A bus or cab can pull up for us cIo«o 
to tl e kerbstone , our streets, paved with wood or asphalt offer little 
more resistance to the hor«e3 that draw our cabs and busses than 
would rail®, while tli'*) are generally too narrow or too crowded to 
admit of even a partial occupation of a hxed track bj a certain cla«s 
of vehicles, for the conditions of our street traflic demand the free 
movement within a limited space of inmimcrablc units among one 
another In the L nited States on the other hand the roa I surface 
IS not favourable to the use of busses or cabs and carts and private 
buggies run mo t easilj within tlio tram track , the inhabitants of 
the cities are es'cntially a car ridmg people and tlic tram lines are 
frequent!} laid down as a matter of pioneer speculation, and the 
stre ts arc laid out and built to accommodate them 

Attention haa alreadj been drawn to the ease and celerity with 
which electric cars can be started or stopped, and tlieir speed in 
crease 1 or decreased as emergencies maj require, and to their 
remarkable suitability to a trafhe whicli entails a uniform and con 
tmuous service with frequent halts Tlius on the ^ftntasket Beach 
line* the electric motor cars are able to make a run of 1 0 C miles witli 
sixteen stops m tiventj six minutes to Jo so with such regularity that 
they connect witli boats arriving at intcr\als of half an hour and 
frequentlj to make w ay for regular steam trams on the mam lino of 
the Plymouth Division hen we consider that tins leaves but four 
mmutes at the terminus for unloading running round the trad car, 
and loading and wonder how such a constant and punctual sernco 
can be maintained wc arc told that tho reason why electricity can do 
this and steam cannot is found m tho tremendous accelerating power 
of properly designed clcctnc motors with rotary motion as compared 
with the reciprocal motion of ordinary locomotives 

It IS to this propulsion by a continuous and uniform rotary move 
ment, instead of the alternativo movement of two pistons, that the 
smooth j et sw ift motion of the start effected by the Eoilmann electric 
locomoti%e on the "Western Railway of France is attributed On a 
trial tnpt a tram of twelve carnages weighing 150 tons, was hauled 
37 miles at a speed of 18 miles an hour It is stated that far 
higher speeds than this w ill ultimately bo attained The correspon 
dent of 11 e 2ime who was present at the trial was especially struck 
by the stead) gliding movement of the start, m such marked con 
trast with the jerking on French railways It reminded him of the 
English trams which are under wav before the motion is felt. The 


• Thf j tinii E m iffnny Pn eir Nor 6 1S9” 

+ Jlerapal! $ J ailiPajJotrtal Nor I® IS® 
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frequent trains for passenqer traffic is regarded uith gro'ving fa^ou^, 
the economy of motor freight cars is not so obvious, although every 


heavy goods trains* a single steam locomotive of largo power would 
be more economical than electrical traction In the latter case, the 
irregular distribution would demand a large capacity for the mams and 
for the generating stations if several were provided , while if only 
one station w ork 
not be augmente 
increased Gene 
traffic steam is to be preferred 

To other motive power it is scarcely necessary to allude A horse 
may haul as little as tons on an ordinary road, or as much as 9 
tons on rails, hut in the case of the latter the road would have to he 
made up between the rads, 'o that the use of horses would generally 



1 I • I I I I 

largely adopted in the United States for ordinary street tramwaye, 


here 


convenienc 
secured by 
railway, as 


will be 
branch 
id other 


Imes Descriptions and illustrations of the special loremotives^and 


of buddmg separate stock, upon the standard or any other gauge 

The quantity of each kind of rolling stock required wall depend 
upon the description and amount of traffic — minerals, general mer 
chandise live stock passengers, etc — to be dealt with, upon the 
service of trams, and upon tbcir composition In addition to engmes 
actually running, we shall have some washmg out, etc , in the engme 
shed* and others in the repairing shops Of the latter, of course, 
there will bo few at first, but, in course of time, we may have as 

* Min P)oc I St C E vol crxv The Substitution of Electricity for Steam 
in Eailieay Practice by Louts Duncan For Abs 
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many as one thud of our total number out of running or even 25 
* per cent m shed In regard 

liave to deal nith a frequent 
stock, and prompt unloadmg, 
reloading, and return of vragons, our stock viill he less tied up and 
more fully utilised than if the traffic demands not more than one or 
two goods or mixed trams in each direction daily on a short line If 
our traffic bo mainly mineral we shall have to he prepared with a 
considerable tonnage of special stock to carry such freight at low rates , 
for mixed goods of a higher class we shall have to provide a smaller 


safe to base our estimate upon an average demand, for we may have 
to deal with much heavier traffic at certain seasons — on market days, 
during faus, etc — and such an unequal distribution of service 
oblige us to consider the maximum rather than the average Whero 
so many factors determine our requirements, it is useless to attempt to 
measure them in terms of one, but — osuos observed in the chapter 
on Belgian Light Railways — we are not surprised to had that the 
gross earnings and the cost per mile of rolling stock m the case of any 
railways which admit of comparison follow the same order TbuS) in 
the table on page 237 it will be noticed that the gro43 earnings per 
mile per week being Rs 68 Rs 115 and Re 218, the total cost of 
rolhng stock per mile has been Rs.2732, Rs 87SI, and Rs 12,022, on 
the Jodhpore Bickaneer on the Dacca section of the Eastern Bengal 
fatate Railway, and on the Rajputana Malwa Railway respectively 
The quantity of rolling stock on the Belgian Light Railways depends 
less upon the demands of a considerable traffic than upon the re 
stneted use of the stock upon a system of short sections The condi 
tions of traffic, however vary so much and the total effect of each of 
the different factors is so difficult to determine, that no useful rule or 
formula can be deduced from such figures, and the problem remains 
to be solved separately for any proposed line from a careful considera 
tion of the probable traffic to be accommodated 


and more to buiiu iiieir own bwick uut ui iiiauy iv uu 

desirable for traders and agncultunsts to place their own trucks and 
wagons upon the light railway 

ior purposes of companson the following table, containing a few of 
the standard dimensions and weights for rolling stock m India, may 
be useful — 



Standahd DiMESsiosa fob lAJcovornw avd RoLtiNoSiock iv Inhia 
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The figures are gn eu for the 5 ft 6 in , the metre, and special (2 ft 
6 111 and 2 ft ) gauges. Three times the gauge may be regarded as 
the ma'cimum idth of stoch over all, and this is permitted m the 
case of the 2 ft 6 in and 2 ft gauges If the "weight in lbs per 
yard of rail were equal to six times the greatest load on a pair of 
wheels, we ought to have a 90 lb rail on the 5 ft 6 in gauge a 48 
lb on the metre, and a 36 lb rail on the special gauges , but, in each 
case, if w e reduce the axle load or reduce the speed, we may use a 
lighter rail For example, our 62 lb rails, which still carry ordmary 
trams on the 5 ft G m gauge at normal speed, are amply strong for 
light railways on tJio same gauge after years of service in the mam 
line, and we may place upon them trams of ordinary goods and coach 
mg vehicles from the mam line, hauled by the lighter locomotives, at 
speeds of 15 to 20 miles an hour 


6 ft Cm and metro gauges — 

INDIA^ RAirWA'iS 


Standard Designs of Rolling Stock, approved by tho Committee of 
Locomotive and Carriage Superintendent'* 



S 6 

Metre 

Coachinii Stock— 


— 

Figured width orcr sanshado board 

' 10 6 

8 6 

*\\ idth outside body 

I 9 0 

7 9 

Height inside. 

1 7 S" { 

not less than 

Height from rati to top of lamp cover. 


11 0 

W heels diameter ot (as scaled) 

3 7' 

O 3 

Height of bufler centres 

8 7A 

1 11 

Length of under frames 

27 0 

I") 4 

(b<^e) 


40 0 

Goods Stock — 



VV idth outside angle irons 

9 4r 


inside sheeting 

9 0 


Hevsl t inside 



Height from rail to toj of roof 

12 o'” 


^\ idth outside sheetiog 

j 

7 0 

"W 1 eels d ameter of body of 

3 2 

2 0 

• Coraiuro English passenger camsges which mar be 7 ft 6 1 1 

wide inside I 

and Vmenean cars 9 ft or more both o 

the 4 ft 81 in gauge j 
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On light railways of short length, tank engines, carrying their own 
coal and water, will enable us to do without separate tenders Unless 
the haulage is heavy enough to require the coupling of six wheels, 
and more especially if the curves are so sharp ns to make it necessary 
to hmit the length of rigid wheel base as much as possible, a four 
wheels<oupled engine will be best, with a leading bogie or one free 
radial axle to steady it, and prevent that galloping action which short- 
based four wheeled vehicles, running at fair speed, inflict upon the 
track and the passengers. If the hght railway runs on a high road or 
through the streets of a town, it may be necessary to case it in, so 
that the working parts may bo covered and fire concealed from view 
It IS often convenient to be able to work the engmo from either end 
— the driver standing upon whichever platform happens to be in 
front — and the driver should not only be able to move freely from 
one part of Ins engine to another but foot boards and hand rails 
should he provided on every vehicle, so that there may he easy com 
munication between the driver ' 
end of the tram to the other 


to enter into 

details regarding the design of locomotives to suit many and varying 


resistance — in pounds per ton of tram — equal to if i be the 

G G 

rate of gradient The resistance is also considerably increased by 
head winds, side winds, curves, or roughnesa of road , m the case of 
curves, it wll be atTected by the length of wheel base 

The adhesive force of locomotives per ton of load on the driving 
wheels, and on all wheels coupled to the driving wheels, is estimated 
at 450 lbs in ordinary Englidi weather, it may he as high as COO 
lbs on very dry rails, or as low os 200 lbs m frosty weather 
If D >= diameter of cyhnder in inches 

P =mean pressure of steam m cylinders m lbs per sq m , 

L —length of stroke m inches, 

T = tractive power on rails in lbs , 
the following formula is given by Molcsworth* to determme the 
tractive force — 

w 

* JfiiUtKjrths Padiet JjkX 
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If = resistance due to gravity on the steepest gradient m lbs. 
per ton (see above). 

If = resistance due to assumed velocity of tram m lbs per 
ton, 

T = tractive power of engme in lbs as found above, 

"W = weight of engine and tender m tons, 

L = load the engine can tahe in tons, including the weight of 
the wagons but not tliat of engme and tender, 
n e have the foUowmg formula for finding the load which an engme 
ivill take on a given mchne — 


If S = square feet of heatmg surface, and V « velocity m miles per 
hour, then T, the tractive force in lb« that may bo developed m a 

Q 

locomotive * 374 

If I) " diameter of cylinder m inches, the length of stroke may he 
about UD, and » 4 v * * i _ - - - 

be about 60D 
by the formula 
the area of firo>grate — 0 1311 

The quotation of these fonnul'c mil, at any rate, give the ordinary 
reader some idea of the relative effect of the various dimensions which 
are given when describing locomotives It is obvious, for example, 
that— if we are satisfied with low speeds— we may increase the 
tractive power by decreasing the diameter of the dnvmg wheels, 
that, if we increase the tractive power by mcreasmg the diameter of 
the cylmder and the length of the stroke, we must also mcrease the 
lieatmg surface and the area of the fire grate , and that we can haul 
heavier loads at low speeds 

If the adoption of a narrower gauge deprives us of the use of the 
mam line stock and forces ns to build our own goods wagons, we 
shall probably find four wheel wagons iao«t economical for a mixed 
traffic of comparatively small consignments A low ratio of dead to 
paymg Iqad and a maximum capacity of wagon space are important 
' ’ ’ . ’ ’ ’ ' of a few staple commodities in 

shoffid consist of as few types os 

have no brakes which can be got ^ ^ 

the tram is in motion, except tbo<^ on the en^ne and van, and the 
concentration of stopping power m the latter adds considerably to the 
non paying load to be hauled. The question of adopting some arrange* 
ment by wluch hand brakes on the loaded vehicles may be operated 
by the guard deserves consideration In India, and in tropical 
climates generally, the goods stock should ho of iron, not wood 
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With pas«enper vehicles through communication from one end of 
the tram to the other may he secured by a central longitudinal aisle 
dividing the transverse or longitudinal seats with foot plates covering 
the buffers and couphngs, or else by foot boanls and hand rails on the 
outside of the cars We may arrange the seats transversely, if pre 
ferred, hut it will not be necessary, as m ordinary carnages, to carry 
cross partitions right up to the roof Indeed, the carnage may also, 
m a fine chmate, be open at the sides, with awnings or tarpaulins 
which may be let down as a protection against sun or ram When 
the sides are closed in, and a longitudinal aisle is provided, the ends 
and intermediate partitions should have sliding doors, and a ver 
andah and steps at each end of the carnage, so that passengers may 
conveniently enter and alight Both these types are adopted in 
India and on light railways on the Continent The passenger stock 
can bo more fully and economically utilised if accommodation is re 
stricted to only one, or, at the most, two classes of passengers The 
provision of three classes of compartments and of special smokmg 
compartments of all three classes, and the reservation of compart- 
ments for ladies only, make it impossible to fill the carnages on the 
mam Imes uniforirdy, and increases the amount of dead weight 
hauled If old mam line stock is available, we may be able to adapt 
it to ligbt-railway purposes by removmg the partitions, closmg the 
side doors, and adding end doors openmg on to end platforms and 
veraodalis It appears to be usual on the Continent to allow the 
latter to be occupied by passengers os standing places The Western 
Eailway of Franco has started “tram trams,” consisting of two a^led 
vehicles containing 75 passengers and luggage, on hght lines forming 
part of Its system , and four wheeled cars of this kind with short 
wheel bases may very well be used where the speeds are low. 

The rolling stock m use on Belgian Light Railways has been briefly 
referred to m Chapter III , and the quantity and cost of different 
types have been given The engmes manufactured by the 
Socii5t6 St Leonard at Liifge for these metre gauge lines* are, as 
previously stated, outside cylmder siv wheels coupled engines, with 
frames outside the wheels to reduco the side sway As the engine 
has BO short a total wheelbase — oier leading, centre, and trading 
wheels — as 6 ft 10^ in , the end overhang is considerable The 
engiiio IS cased in, as it is advisable to cover up the fire and working 
parts of locomotives plying on ordinary roads The mam connecting 
rods are very long, as they are directly coupled to the crank pins of 
the rear axle on liall’s system, -» - » ^ ’ 

overhang of the crank pins by 
irheels The centre of gravit 

buted as uniformly as possible over the coupled axles by means of 
compensation levers The grate is built for burning coal-dust 
briquette® The boiler is fed by Giffaid injectors from water tanks 


The Enpnetr, 3Iay 1, 1'96. 
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on both sides. The price of the engine is stated to bo about 11 32d 
per pound of weight The following are the principal dimensions — 


Diameter of cylmders, 

Strohe of pistons, 

Diameter of wheels, 
heel base, 

Length of fire box, 

"Width of fire box at top, 

"Width of fire box at bottom. 

Height of fire box in front, 

Height of fire box at end, 

Diameter of barrel 
Total length of boiler. 

Length of tubes between tube plates, 
Diameter of tubes, 

Number of tubes. 

Grate surface, 

Heatmg surface of fire box, 

Heating surface of tubes, inside, 
Total heating surface, 

Capacity of water tanks, 

Capacity of coal bunkers, 


Theoretical tractive power, 

Efieetive tractive power at 60 per cent , 
Total length of cngme to end of buffers, 
Outside mdtb, 

Height from rail surface to top of chimney, 


11m. 

1ft 24m 

2 ft 8|in. 

5 ft lOJ in 

3 ft m 
3 ft OJ m. 

2 ft 3i4 1° 

3 ft 7iV 
3 ft 1 im 
3 ft 

10 ft 4|m 
j ft 2| in. 

1| in. to liV m 
160 

7 9 sq ft. 

44 63 sq ft 
299 12 sq ft. 
343 78 sq ft 
444 4 gallons 
1100 lbs. 

1 5 tons, French 
18L tons, French 
lO'atmospheres 
7700 lbs 
4620 lbs 
20 ft 2|in 
8 ft 0| m 
Oft lliVm 


Engines of similar type are also constructed by the Soci^te M^tali 
' which supplies most of the vehicles] 
of 23 ft 10,®(r in , and an out'idd 
7J in. The second-class cars havd 
plain boarded cross-benches to scat twenty four mside, aud affoni 
standmg room for sixteen more passengers on the tn o platforms. Iii 
the first-class the seats are cu^oned, and m some compartments are 
arranged longitudinally on one side of the aisle, so that they may also 
he used as couches Both classes of cars have a Jongitudmal aislo 
(leaviug seats for two on the transverse benches on one side, and for 
one on the other) and iron Qaps covering the buffers and couplmgs, so 
that the conductor can pass end to end of the train. Some of 
the cars are open at the sides, in wluch case end platforms are not 
provided. All the cars are four wheeled, mth a wheel base of 7 ft 
10, V in Other dimensions and the cost have already been mentioned 

in Chapter IIL 

The same writer m Engin^r — observing m the first place 
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that the arrangement of two or more coupled axles, and a costly 
movable bogie with two free axles either in front or at the tail of the 
engine, is not altogether satisfactory on light railways, where tractive 
power IS so much more important than speed, because the bogie 
absorbs so much of the weight of the engine, and, secondly, that 
locomotives fitted with one radial axle are not completely successful 
in adaptmg themselves to sharp curves, because they do not readily 
return to their normal position — draws attention to the system 
patented by Krauss «L Co of Munich for forming the bogie out of 
one of the coupled axles, and of one free axle only In spite of their 
comparative bghtncss, these locomotives are said to take sharp curves 
steadily and easily without slacking speed, and to be largely used on 
main, secondary, and light railways 

Reference has been made in Chapter IV to the rolling stock m use 

on a French light railway — from Caen to Dives and Luc sur Aler 

constructed and equipped by the well known Decauville Company 
This line 13 a portable railway on the 2 ft gauge, and is an interest 
iDg example of the capacity of such stock All tlio passenger and 
most of the goods vehicles are mounted on bogie« A thu-d class 
carriage, weighing ih tons, will carry fifty six passengers A bogie 
wagon, weighing 3^ tons, ’ 

Full descriptions, gincg 
illustrations of rolling sto< 

6 m , 2 ft , and narrower gauges, will bo found in tho lists of the 
Decauville Company and of Messrs John Fowler A, Co 
Having briefly reviewed tho metre gauge rolling stock on Belgian 
Light Railways, and the 2 ft rolbng stock on a French “Decau- 
ville" line, reference is to bo made to Chapter XV for a descriD 

’ , - - •• « _ *1 Xt- V 1 J TT.._‘n 


physical difficulties m one part of tho country and the other do not 
greatly difler, but, ns the system is divided into sections by wide and 
shifting rivers winch compel tronslupment m any case, the principal 
objection to a change of gauge must m any case bo reckoned with, 
and narrower gauges have bron adopted where tho traffic did not 
require lines of wider gauge and greater capacity The design of 


comparison of tho differences wludi follow the adoption of one gauge 
or another under normal conditiono 

Tho locomotiics illu«trated in fig 4 on page 24G and in Plate V 
ire the D class four wheels coupled engine on the 5 ft. 6 in gau^e 
tho r class «:ix wheeU coupled engme on the metre gauge, and the 




2 ft 0 in Gauge Engine 
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four •wlicels-coupled task engine on the 2 ft 6 in gaugo In addition 
to the details on tlio diagrams^ the following dimensions may ho 
quoted — 




5ft fliu 

Jletie 

2ft 6 in 

Cylinders, dismeter, 

in 

IS 

14 

8i 

, Stroke, 

in 

2S 

20 

12 

Heating surface, tubes 

sq ft 

1157 61 

590 

210 

,, „ Tire box, 


I"! 49 

59 

09 

„ M Total. 


12S2 10 

649 

239 

Fire grate area 

. 

22 04 

12 

5 18 

Capacity, coal, 

cub ft 

23o 

120 

20 

,, water, 

glllODS 

2500 

1000 

400 


Q tlio 6 ft C jn gauge seats 60, 
6 in gauge 32 passengers 
f the wagons (Plate VI ) are 



0 ft Cm 

Metre 

aft 6in 


T cwt qr 

T cwt qr 

T cwt qr 

1 Tare, 

$ 0 0 

4 17 0 

3 9 0 

Covered goods wagon •{ 




iLoad, 



3 13 1 


6 14 0 

a 18 0 


Low sided wagon 4 




Llioad 


5 19 0 

4 19 3 


c ft. 

c ft. 

c ft. 

Covered goods wagon, lub eajmcity. 

1300 60 

870 50 

683 28 

Low Bided wagon, ,, ,, 

327 25 

133 18 

118 59 


A htief description may now he giren of the rolling-stock specially 
designed and constructed for the 2 ft 6 in gauge Barsi Light Railway 
m India ° 

Thanks to the courtesy of Messrs Kifeon A Co , Leeds, and of the 
Leeds Forgo Co , the writer was ahlo to inspect the Barsi Light 
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Railway stock exhibited at Kewlayia October 189G, and the diagrams 
ire here shown (Plite VII ) by permission of the coniulting engineer, 
Mr Everard R Calthrop, who has had valuable expenence of Indian 
requirements, and whose name is well known m connection with the 
light railway question generally 

In the year 1870, the GoverDineiit of Bombay constructed a road^ — 
with earth works, cuttings and bndgcs-~from Bai&i Road Station, on 
the Great Indian Penmsular Railway, to Barsi, a distance of 22 miles 
The bridges were supposed to bo of sufficient strength to cany 

’ » • . • 1 1 1 ’ a X. ii- jjgen 


asy, 
d in 

- tary 

of State a concession to construct a light railway on the toad (to 
Bar*!!, and since beyond), and this stock has been designed and con 
structed for it 

A Tail wBigbing 35 lbs pet yatd has been adopted, and the maxi 
mum axle load fixed at 5 tons Mr Calthrop gives the following 
details of tram loads — 


Max weight of engme m working order, 
Tram load on gradient of 1 in 100 
Actual tare weight of wagon, 

Jlaz load limit per wagon. 

Max weight of goods hauled, 

Mm dead weight of tram 
Composition of tram, 


Tons Cwt 
29 8 
260 0 
4 2 
15 8 

l&O 16, 01 73% of tiain. 
69 4, or 27% of tram 
12 wagons and 1 brake 


Mr Calthrop lays great stress on “the necessity of uniformity of 
axle loads for engines, carriages, and wagons on light railways of 
narrow gauge, when the prime object is the reduction of the weight 
and cost of the track to the lowest possible figure compatible with 
ecQuomy ' ’ t , , i i ^ 

been desq 
load of 5 
per yard 
miles perl 
are as follows — 

Ft In 

Height at centre, 10 0 from rails 

Height at sidic, 9 0 „ „ 

Width, 7 6 

The locomotives (Plato VII fig 2) are tank engines of the “ con 
Bohdation” type, having 8 coupled wheels, 2 ft C in m diameter, 
beanng 19J tons on a coupled wheelbase of only 8 ft 3 in , and a 
trailing bogie All the wheels, coupled and trailing, aro steam braked 
The total weight of the engine, fully loaded up, in ivorking order, is 
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29 tons 8 cwt Tiie -vaho ge\r isof tho Wabchert type The engine 
has an e'ctended smoke ho’c TJjc following details may be quoted — 


p , ( Water, 

Oap«ilr| 

Cylinders, diameter 
,, stroke, 

Heating surface, tube» 

„ „ Fire box 

800 gallons. 
80 c ft 

13 inches 

18 inclie'! 
484 sq ft 

44 sq ft 

„ , Total, 

528 sq ft 

Fire grate area, 

Tubes, 110, 

8j sq ft 

1;^ m diam 


Tho haulage power of tins locomotive was calculated on a basis of 
a tram load, exclusive of engine, of 151 tons taken up a gradient of 
1 in 57, at 1036 tons*' on tho level and straight and at 276 tons on 
tho proposed ruling gradient of 1 in 100 on a curve of COO ft radius 
As a matter of actual performance at ivewlay the engine hauled 190 
tons up the gradient of I m 57, so that the theoretical figures have 
been favourably under estimated 

For purposes of comparison it may be mentioned that the Cooch 
Behat btate Railway locomotives, on the same gauge, have a grate 
area of 5 18 sq ft , and cylinders 8^ in diam. by 13 in stioko, carry 
400 gallons of water and 20 c ft of fuel (about half a ton of coal, 
for example) , hare six wheels coupled on a base of 8 ft 6 in , and were 
required to haul only 276 tons on the level Tho axle loads on the 
coupled wheels amount to 13 tons 4 cwts 3 qrs on a wheel base of 
8 ft 6 in , as compared with 19 tons 15 cwts on a wheel base of only 
8 ft 3 in on the Barsi Light Railway The Cooch Behar State 
md lighter rails and bridges, the 
per yard 

power with a uniform ixle load 
ui o Cons lias occu inu luiujug mutive in tho design of the Barsi 
engines It is scarcely correct to say that this has saved tho weight 
of the rail, for that does not depend only on the maximum axle load on 
my one pair of wheels , and it lias been accomplished by the concen 
‘ nso, avhicli has made it 

been to combine the 

maximum carrying capacity wuii tue minimum tare weight Of the 


our locomotive superintendents m India now generally recognise— 
identity and mtcrcliangeability of parts and uniformity in °dimen 
*I’ijnennj,OtohnZ0 IE96 
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Bions, •where\er possible, are regarded as essential 
details arc co mm on to the three kinds of goods stock 

Length over head stocks, 

■Width, 

Length over buffers, 


The following 

rt In 
25 0 
7 0 
28 3 
16 8 
4 3 


20 tons 


All three sorts of wagons are of the bogie type, and built through 
out of Fox 3 pressed steel Tlie makers claim that, although wagon 
’ ' £6 68 per ton, as against 

by about 15 per cent on 
„ ^ ^ onsist of fewer separate 

pieces, and they require fewer knees and less riveting, they suffer, 
therefore, less from vibration and corrosion, and accordingly last 
longer On the other hand, it appears to Die writer that repairs and 
renewals of parts can be more easily effected on built-up frames Of 
the two types of bogies the non bolster type would seem to be quite 
good enough for 2 ft 6 in gauge stock, its weight is made up as 
follows — /-i i i-\ Ti 

Cut Qrs Lbs 

Weight of bogie, 8 3 0 

, ,1 wheels and axles, 12 2 0 

„ , brake, 1 0 10 


22 1 10 

The swing bolster type weighs, with brakework as above, 25 cwts 

2 qrs 10 lbs The wheels have a diameter, on their tread, of I ft 
11 in The high sided wagon has a capacity of lOOO c ft All are 
fitted with a hand brake wJiich can be applied or taken off from 
either side of the •vehicle, the brake is applied to one bogie only 

The length of the composite passenger car (Plato "V’ll fig C) is 43 ft 

3 in over buffers, and 40 ft over head stocks The distance between 
centres of bogies is 28 ft The bogies and under frames are of 
pressed steel The body of tJie car was made by the Lancaster Rail 
way Carnage and Wagon Company, is 40 ft 6 in long, and 7 ft 
G in wide over the sunshades, with a clear width of 6 ft 2 in inside , 
and IS divided into luggage and brake compartment, an upper class 
compartment with sleeping berths and lavatory, and a lower class 
compartment with transverse seats The end platform and centre 

‘ ’ • ’ ’ irnter sea carnages 

s required, such as 
ami on the Con 

tment Sunshades are abeolutcly necessary in a country like Indix 
There is a brake on each bogie, one worked directly by the hand 
wheel m the compartment, the other indirect!} , but with equal effect. 
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through a pull hnr connection The over hang is such that, on the 2 ft 
6 m gauge, we have here coaching stock C ft 8 in ivide over pillars, 
as compared with a width of b ft 0 in on the standard 4 ft in 
gauge , the height, too is ample, being 10 ft from rail level at the 
centre, and 9 ft at the sides A flexible buffer coupling has been 
adopted, permitting a radial movement through an angle of 36 de 
grec», so that the stock can be admitted to sidings on curves with the 
maximum radius of 150 feet 

The line at the Newlay Exhibition of Barsi Light Eadway stock 
m October 1896 was laid with 30 and 33 lb Vignoles rails on steel 
sleepers, supphed by the "Mo's Bay Haematite Steel and Iron Co , 
"Workington A diagram of the trial train is shown in Plate VII 
fig 1 The iragons and cars took the 150 ft radius curves without 
difficulty, while the engine was able to manage curves of 250 ft 
radius nominally, but in places much sharpei, measurements made 
by the wnter indicating radu of 190 and 210 ft at two points chosen 
at random. An actual load of 190 tons* was taken up a gradient of 
1 m 57 Tliere is no doubt, therefore, that the engme can work the 
tram load of 200 tons on the ruling gradient of the Sarsi Light 
Eailway as required , a load which would, on a passenger tram, pro 
vide accommodation for 30 upper class and 736 lower class passengers, 
while, irith 12 goods ivagons and a brake van, its capacity would be 
equal to 190J tons of goods and 38 passengers Jlr Calthrop men 
tions this in support of lits contention that the 2 ft 6 in gauge 
“ possesses the greatest carrying capacity per cent of capital cost ” 

In actual use m India, the usual tram load is one lower-class 
carnage and one composite brake, with nine loaded goods wagons, 
making up a gross load of about 210 tons 



Rs 

£ 

Engine 

33 160 

2010 

Saloon car. 

19,430 

1214 

Composite brake ran, 

17,4S0 

1093 

Lower class car, 

15 3«0 

961 

Low sided wagon 

3 010 

127 

Jligli sided wagon, 

2 6*0 

16S 

CoTcred goods wagon, 

2,610 

165 


Enyineennj Oetobfr 30, 1*90 
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The cost of this 2 ft 6 in gauge locomotire, therefore, is greater 
than that of an. ordinary F class metre gauge engine Its tractive 
power is about the same Its wheels are smaller, and it has a greater 
ratio of length of stroke to diameter of wheel, and is only suited 
therefore to run at a much lower speed It brings nearly as much 
adhesion weight on a shorter wheel Inse, 19J tons on 8 ft 3 in , and 
the a-^Ies being so close together a heavier load on each sleeper 
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Tlie line is laid mainly on one side of the public road, and parallel 
to the canal, which it crosses three times 

Prom the "Wisbech home signal the track changes to a 50 Ib flat 
footed steel rail (Plate VIII fig 1) resting on a fiat cast iron chair 
•or bearing plate, through which it is fastened to a transverse sleeper 
of creosoted pine, measuring 9 ft by 10 in by 6 in , by means of a 
compressed oak trenail and a wrought-iron dog spike The sleepers 
are spaced 3 ft apart, centre to centre, and packed in gravel balJast, 
To the Vignoles rail a light 24 lb wrought iron guard rail is fastened 
by } inch wrought iron bolts passing through cast iron distance 
pieces — leaving a clearance of IJ inch — at intervals of 18 inches 
This arrangement was adopted as a substitute for the ordinary tram 
rail Like the latter, it would permit the track to be paved with 
granite setts — as was then intended — in the four foot as well as 
outside the rails , but it differed from the tram lail m that it could 
carry railway stock tunning entirely on the tread, and not on the 
flange of the wheel So much less objectionable, however, did the 
Ime look, when actually laid, than the road authorities had expected 
— so much more formidable are working drawings, especially sections, 
than the top view of the finished track—that the railway company 
was not called upon to incur the expense of paving except at level 
•crossings, as where, for example, the tramway curves across a public 
road just as it emerges from Wisbech Station The road author! 
ties were lenient, and not only the cost of paving or consolidating the 
road np to the same level as the rest, and so mamtaming it, could 
be saved in such a case, but also the guard rail, distance pieces, and 
holts, which are obviously superfluous The quantities and weights 
of materials are given m the statement on page 257. 

In regard to points and crossings, it may be observed that the 
switch and stock rail are fastened by means of a bolt passing through 
them, a cotter, and a padlock, the key of the latter being in charge of 
the goods porter at the stopping place 

As IS usual on tramways, the trams on this line stop to pick up 
' ' ’ e wayside , but at each of 

oned sidings and a goods 
, ^ of accommodating goods 

traffic A goods porter, assisted in one or two instances by a lad, is 
put in charge of the place, and the lock up — which may consist of 
one room, 17 ft by 11 ft in area — serves as an office and sack store 
as well At the Upwell terminus tlicro is a water tank and pit for 
the engines This is practically all that is required in the way 
of stations There is neither platform, telegraph nor signalling to be 
provided. 

A gang of one platelayer and three labourers maintains the 
line 

The rolling stock consists of firo locomotives and nine passenger 
cars , but for good*, and for passengers also in case of emergency, mam 
line stock 13 available 
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QuAMITT of JlATERtALS IV O&B MiLB SiNGLE LiVE WIT0 

Wrought Inov Guard Rail 


Descbiptiov 

No 

1 Tons 

Cwts 

Qrs 

Lbs 

steel rails, 60 lbs per yd , in 30 ft 
lengths, 2 in on the head, 4 in on the 
flange, and 4 in deep. 

352 

78 

11 

1 

20 

Wrought iron guardrails, 21 Jhs per 
yd , in 30 ft. lengths, 

352 

37 

11 

1 

4 

Cast iron chair plates, 11 lbs each, 2 to 
each sleeper 

3000 

17 

13 

2 

8 

Cast iron distance ] leces, 3 lbs each, 
18 in a} art, . . 

*010 

9 

8 

3 

8 

Fish x'lates for rails, 15 lbs per pair, 

351 

2 

7 

0 

1 

Fish filates for guard rads, 5 lbs each, 
one only at eachjoint, 

17G 


15 

3 

21 

Fish bolts and nuts, 0 C3 lb each, f in 
diam , and 3^ in long, 

1401 


7 

3 

IG 

Fish holts and nuts for guard rails, 0 61 
Ib each, j in clum and 2} in long 

1101 


C 

1 

1C 

Wrought iron dog s( it «s 5i in long 

I in square, 0 oO lb each, 3 to each 
decx er. 

3COO 


19 

1 

4 

Trenails compreswd oiV, 61 in long 

1 in diain,l}ia at slianl, 2 toeach 
sleejier, 

3GOO 





S’eepcrs, . • • 

ISOO 





Wroujit iron distance piece lolts J in 
diam , 4i in long 18 in ajart, 0 «i> 
lb. . 

<010 

= 

It 

0 

G 


The cost of a locomolne appears to bo about £1400 Fi'» 2 
Plate Vllf, Is a dnuriin of an engino with Iho casiBg rcciorej’ 
There is a platform at either end, tlio druer «*andmg upon the front 
one, and the roier'ing wheel and regulator being arranged to work 

from both ends of the engine The followingdctuls maybe noted 

Cyhnder«, . . 11 in x 15 in. 

Tractive power, . . 50 43 

Heating surface of . 300 33 «q ft. 

,, i> firebox, . 43 24 „ 

n 
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Total heating surface, 
Grate arei, 

Holler barrel plates, 
Back plate, 

Tliroat plate, 

Front tube plate, 

1 uel capacity, 
Consumption of fuel 


349 4 fi sq ft 
9 70 „ 

in thick. 


23 cub ft , or i ton of coal 
27 lbs (Melsifcoal) per tram 
mile,211bs per engine mile 


Under the Act certain regulations are enforced m regard to loco 
motiaes The engine must be free from noise, produced by blast or 
the clatter of machinery, such as the pa'-sengers or the public might 
reasonably complain of , and it must not emit smoke or steam to such 
an extent as they might fairly object to All fire used by the engine 
must be concealed from vien, and the machinery must bo cOTcred a 
all points above 4 inches from the level of the rails , the engines are 
boxed in, therefore, with plates at the stiles 
The maximuin speed permitted is 8 miles an honr, on facing 
points it must not exceed 4 miles an hour A governor, therefore, is 
fitted to each engine (or, as the permanent way inspector expressed 
it, tho engine is ‘'slotted”) so that when the speed of tlio engine 
exceeds 10 miles an hour it sliall cause the steam to be cut off and the 
brakes applied . 

Ihc engine must be provided with a speed indicator, with a spccia 
bell, to be sounded as a warning as may be necessary, and with a 
huitablo fender, tn order to ward off obstacles The fender attochea 
to each end of the engine u an uncompromising, straight-edged grid 
iron^ commonly called a “cow killer,” whereas the V shaped “cow* 
catclier” — used in India, America, and elsewhere — would throw a 
man or animal (wliiih had broken through the fence and was caxig i 
on the line) off sidewaji, and would not necessarily kill him or i 
outright 

1 nch coupled wheel must bo fitted with a brake block, which may 
be applied by screw, by treadle, or by other mean®, and also by steam 
The Wcstingbouse and hand brakes nro used Tho engine and cars 
must be capable of being brou^it to a standstill at certain places 
and, in ca<io of emergency, within a reasonable distance Acconi 
ingly, tho ^Veetinghoiiso brake is Jilted to all cars, as well as engine* 
V .1-.- pattern* 

osite car 
on tliini 
oinpo'ito 

. iird class 

paa'eiigerA and weighing, when empty, lOV ton* Both types haic 
platforma^nd doors at each end, by aahtcli tho passengers may cntcT 
and lcaie\lio compartments, and a central gangway through wbicn 
tho conduct\r may pass from end to end of iho tram, there being a 
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sliding door opening 'betTreen tho compartments, flaps let down 
over the couplings, and handrails projecting from one platform to 
another 

The maximum permissible loals are — for passenger trains, 9 
vehicle^ (the two larger tramcars each to count as 2 \ chicles), for 
mixed trains, 10 Tchicle«5 1 of ovhicli maybe loaded goods trucks, 
and for coal trams, 4 Joa led tniel s m winter and 5 in summer 

The timetable proaides for a daily scrvico of G passenger and 3 
goods trams from M isbech to UpivcII, and of 7 pas enger and 3 goods 
trains from Upn ell to tVisbecli No coal or dead buffer trucks are 
to be worked by these tramcar trains, a special trip has to he run 
for the working of such traffic 

An ordinary passenger tram may include an engine, three cats, and 
a brake ran, more can, being required, perhaps, on Saturdays The 
tram staff consists of a dnvtr, a fireman, and a conductor, tho la«t 
sells ticketa 

Two drivers and two firemen are employed on tho lino at one 
time, and tho following locomotive statt is charged to tho tram 
avay — 

3 drivers 

3 firemen 

2 cleaners 

^ working foreman, shop fitters, etc , when an engmo is under 
repairs 

The following arc the permanent traffic staff engaged on the tram 
aray — 

1 conductor 

2 lad porters 

1 acting guard 

And assistance is rendered by the isbech Station staff as follow s — 

Porter and pointsman, cleaning cars 

Lampmin, lighting cars 

Parcels porter, to deal with parcels on and off trams 

Clerks, doing the necessary eletkage 

The rates and faros are gtien m the accompanying statement* 


'‘ofTho *^<^3 receipt.^ X10I3 was from 


passengers 



2C0 


LIGHT railways 



M&nagcr 8 OtTco (G I I y ) Ijvcri ol Street ‘'talwn 8/^/97 
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parcels and mails, £1665 from ammaU, goods, and mineials; and 
£11 from other sources 

Tlio working expenditure was thus distrihatcd — 


Maintenance of u ny and works. 

. . £355 

Locomotive power, 

. S6G 

Repairs and renewals of engines. 

. 308 

Repairs and renewals of cars, - 

. . 13 

Traffic expenses, 

. 580 

Rate--, taxes and toll*, . 

C9 

Goods claims, ..... 

21 

£2212 


No charge, of course, was made for direction, management, and 
supervision, nor, it may be added, Mas any required on account of 
fomponsation for personal injury, although the line runs ocroos, and 
on the side of, the public roads 

The car mileage amounted to 32,890, and the number of passengers 
comeyeduas 103,039 The total innard goods traffic was 10,50‘1 
tons, and outuard goods 10,931 tons 

The gross tralhe receipts during Use years liase been £2338 in 
1892. £2541 m 1893, £2570 m 1894, £2395 m 1895, and £2021 
in 1890 

Traffic 13 busiest m the winter, when at Upwell as many as 13 or 
14 trucks perhaps, are loaded up daily, the general average being 
about 10 Lynn sends od cake, maize, and barley. Prom the ncigli* 
bourhood, by means of the intermediate sidings, arc brought apples, 
potatoes, carrots, etc As a rule, mangolds cannot boar the freight 
charges If the farmer’s men are not busy, he mil often cart them 
to Stonca, six or seacn miles olT, instead of the tuo or three miles to 
Vpwell, and may thus sa\e as much as 23 a ton in railway carnage 
AMicn the demand for new potatoes m the London market has 
relaxed, and the imports from Jersey and the Continent croud out 
lioinu produce, the farmers store theic potatoes till the avinter, ulicn 
most of this traffic is earned 

The summer fruit traffic has encouraged the farmer*, year by year, 
to put more of their land under such cultivation 

On the whole, the tc«uIIs are considered to bo Ealisfnctory both to 
the company and to the district served by the tramu ay Net rccLipts 
of £12U on a capital expenditure of £41,926 — or liltlo more than 1 
]ier cent — maj not bulk largely m the returns published each year, 
but wo mu«t remember that thoss figures correspond uith the houlago 
on tho light section only, and tlut there is a much greater, if unre* 
corilol, profit to the company duo to tho additional traffic, more 
t<I>ect.illy m apple*, potatoes, and other agncultural produce, createtl 
and fostered by tho tratnuay, and earned over tho mam lino to 
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London at an additional nor] inq expenditure nliicli is scarcely appre 
ciaUe English railnnys cam their dividends Inrdly, and cannot 
afford to be too pliihnthropical, hut, gnen facilities for throwing out 
economical feelers and feeders, they are ready enough to add an honest 
penny to their revenue, and to benefit the country districts 

1\ e are here in the \ ery centre of tlie eastern or arable section of 
England The nhcat area has been chunking eastward for the last 
twenty year«, but tliere have recently been increases in barley, oats, 
and potatoes, principally in the eastern counties, whch may partly 
compensate for the decrease of wheat cultu ition. This corner of 
England comes next to Lincolnshire, Lancaster, and perhaps, Chester, 
ao a source of supplj of potatoes The produce of mangolds, wheat, 
and barlej, too, is fairly large, and it is satisfactory to know that, m 
the neighbourhood of the 'W ishech and Upnell Tramway, more land 
la e\ery jear being deioled to the cultnation of fruit and potatoes 
The surface of this Fen country is, of course, flat Very little 
bridgin'’ bad to be provided The road was broad enough to take the 
tramway on one side, only for a short distance was it considered 
nece sary to cut a corner and take up land for the purpose 2Co 
fencin'* or partition from tho public roa I was required Competition 
for traffic on the part of road or canal has not been formidable, and, 
alto'’ether tho circumstances liaic been favourable and the results 
satiffaotory A saving m capital cost would liave been made had it 
been practicable to dispense with the guard rail at once, and to u«o 
old but Borviceablo rails sot free from tho mam hue 

It would app ar that the railway companies nny very well take 
advanta'’6 of the light Hallways Act, IbOC, in two obvious ways— 

® 1 » V . oJjI fajij jjnij 

by thitlcu i«y certain exist* 


The ThreeHorbt aiiu«smnuj>iuw»v«i,Line, G E R — Ahghtgoods 

, 1 _ Three llor'o Shoes (a goods depot 

I’cnwick, in the Isle of Ely, Cara 
the Great 1 a«tcrn Railway under 
their General I’owtrs Ati i>i i«-oo [08 A 59 ^lct session 1895] It 
^ t bo a single track, 4 miles 3 fur 2 70 chains long, with a wharf 
nT ouav on the north we»t bank of the river ^ene The railway is 
ot to carry pa«sengcr«, but main Imo goods slock, mcluJuig engine®, 

"^^rhe' branch ^takes off, by a back 'bunt, fiom the Three IIor®e-Slioes 
? on tho mam line, and runsover tho Cat low lying fen 

rniinh Ouaker's Drove, Ue<st Fen Drove Rurnt lloa e Drove 
o'^niiles 29 clmn', Jone»' Drove, amt IWuto Fen Drove — 
(lepot Sidings and lock ups on tho ■Muie jiattem as on 

an’a Up»oU Trira» to Lcnoicl. 

*Ti n line IS fo directed across the field* as to intcrfi.re with the 
^ iKkis ns little ns |>o><.ible 

track ion.! ti ol oU tccona lund £0 lb bull beejed tied ra,!.. 
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ielea«ed from tho mam line, fished mth second hand fish plates 
•\\ eighmg 43 lbs pair and new fish holts and nuts, and supported m 
new cast iron 43 Ib chairs, which arc held with new keys, and 
fastened with new spiles and trenails to new creosoted sleepers 
The estimate allows for 13 in of ballast under the sleeper, and as 
the soft soil, yielding to the effect of tho fen drainage, must absorb a 
good deal of the ballast, an inferior quality is first put m to get a 
bottom, and the best is rescra ed for filling and packing 

The probable cost per mile of such track may be estimated at, about 
£972, as shown in tho accompanying tabic The figures may be com 
pared with the alternatne estimate of about £SC8 per mile for a light 
line laid with new 5G lb TP steel rails, spiked directly to tho sleeper 
Ivcw chairs had to ho provided, because tho old standard chair avas 
too high lipped for worn rail heads , and m such lines as we are con 
sidcring, we may safely assume that it will be most economical m tho 
long run to use now sleepers and new fastenings, and only to take 
rails fish platen, and cliairs second hand, li they are available from tho 
mam line The rate quoted for old rails and fish plates is, of cour'-c, 
not one that can be fixed with great accuracy , at the best, it can only 
represent a book value 

The country traversed is flat and low , tho level drops, perhaps, os 
much as an inch per annum m consequence of drainage operations, 
’ ** r . » 4* , troughs which conduct 

to allow for sinkago in 
a considerable depth to 
carry tho lino over the larger engine drams As on alternative to 
steam power, windmills ato erected to work tho pumps on these 
engine'drams, and tho sight of them is a pleasant relief to tho general 
monotony of the landscape 

The construction of tiic timber troughs — of which there arc about 
twenty five — is at once simple and economical (fig 1, Plato IX ) 
Including the clearing out of tho dyke, ono of tho most expensno 
items, tho cost of each is probably not more than £C or £7 Tlio effec* 
tivo section 13 18 in square, each side being built up with two planks 
9 m avide and 3 in thick, laid longitudinally on edge, ono oa cr the 
other, the floor and cover of the trough consisting also of 3 in planks 
Thetjpeof timber bridgo adopt^ to carry tlio railway over tl o 
engine drams — which have to be crossed in four or five instance*, 
although tho intcr«cclion of water courses is aaoidcd ns far as possible 
— consists (fig 2, Plate IX ) of a 12 or 15 ft span on piles drtaen to 
w tA wWciV ‘IV V* 

Over tho river X'eno is to bo built a bridgo (fig 3, Plato I\ ) con 
sisting of four small span*, anda central ono of 25 ft Cm, for whicli 
old wrougbt-iron girders nro available Tho pile foundations will 
reach to a depth of 3t ft Tho mmimum headway, about 9 ft clear, 
is sufficient for barges to pass under the ginlers 

Tho fencing h an expensno item, grudgingly provided ly the 
thnfty engineer It is of the usual wooden post and rail pattern. 
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AfpRoxijiATE Cost or One Mile op Permanent Wat, mttii 
Secondhand 80 id Rails ald iiaii Plates from Main Line 


Tons Cwt Qrs. Lbs 

No 

Descnphon 

Bate 

1 ^ 


d 








£ 


d 








Approx 

Bull beaded rails, old second 












hand 80 lbs to the vsrd 




1 








ongmally, 


2 

5 


256 10 

0 




IG 


FishiUtes secondhand 43 












Iba a pair, 


2 

5 

0 

15 

4 

9 

0 

17 


1 

1403 

Fish bolts and nnts, 




2 

8 


10 

74 

6 



3S72 

Chairs 43 lb > 




0 

222 19 

fii 





3372 





0 

15 


9 






> PcMOOO 

new 











7744 

Trenails, ) 




c 

16 


1 

4 

15 


8 

7714 

Spikes, 




10 

85 


C 





193G 

Creosoted sleepers. 




1 

293 


4 





17C0 

Yards run, labour in lading, 



0 

83 


0 






Use of loco for distnbiitinc 












sy . 


















C971 12 

0 


ArPBOXiMATE Cost op One Mile op Permanent Wat, mith Nem 
56 LB VioNOLES Kails and oinEr Material. 


Tons Cwt Qrs Lbs 

No 

Description | Rate. 

£ a. d 



Usd 




steel rails flat footed, 66lbs ' 




to the yard, . « . 4 15 0 

413 0 0 

5 0 0 0 


Fishplates, . . . 1 5 10 0 

27 10 0 

0 14 0 0 


Fuh bolts, . . , . j 9 10 0 

6 13 0 

2 10 b b 


Da^s^tVes, • • ,^800 

20 Q Q 


1936 

Creosoted sleepen, » . 1 0 3 1 

293 9 4 


1760 

^ardsmn, labour la laying, jo 1 0 

83 0 0 



Use of loco. K>r dutributing. 

I 





15 0 0 ' 



1 

r«67 12 
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and may cost Is SM or Is 6d a yard As a ditch ■will bo dug and 
a raised thick set hedge planted ■within the fence — making up the 
ultimate cost to about 2s a yard — the latter will not require renewal 
as it wears out 

Sufficient land has been taken up by agreement ivith the farmers, 
at an all round price of £30 per acre, to allow for doubling the track, 
if necessary, hereafter, while, at the “droves ’ or depots, the width 
from fence to fence will leave ample room for a 30 ft roadway 
beyond tbc sidings 

The plan of tbeao sidings is tliat of a loop with two dead ends (fig 
4, Plate I\ ), and carta approach by the U'«ital immetallcd fen road, 


A rough estimate of the cost of way and works for a light railway 

coal, from lid Peterborough 
■ the roam lino w ith winch 

the Bonwick branch connects, as many as 40 specials sometimes 
running in a day Of local agricultural produce, carrots, potatoes, 
and otner roots form the bulk of tbe traffic TJio farmers to bo 
served by tbc now branch own or rent largo holdings and are well 
to do, BO that there is every prospect of the Bcnwick line piying 
The Easingwold Railway — The Easmgwold Railway is owned 
I - - T4 . . 1 ^ ordinary 

, on tlio 

’ chains 


(a) Parlumcntary and legal expenses, 

£1,2C7 

3 

7 

{1) Way and work<i. 

11,973 

3 

10 

(c) LocaiaoUiO, 

1,119 

0 

0 

(d) Coaches, 

301 

9 

7 

(e) Land, . 

2,300 

8 

8 


X1C.9GI 

P 

8 


Thu railway is not — hkc the M labcch and Uiiwell Tramu aj — lai 1 
'I ’ • ’ ’ ht 


m 

It 

fooUd steel rail resting directly on the sleeper To tlie guardslccpcrs 
—those nearest the rail joint — and to the mi Idle two the rail M 
f u'oned hy an fiisiJe and outsi lo fang bolt an 1 clip, tlio bolt passing 
throiir,h the fiinge of the rati , lo the other elci pra the rail is hcl 1 
down bj two dog ‘■pikes on lltc outsido and one on the inside The 



UoLQU ITstimate” or Cost oi Onb Mile op Tight Goods 11aiu\\\ 

rB** DlSTIlICT 


ur.nr railw us i\ knglaud, Scotland, wales 2C7 
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and may cost Is 5M or Is Gd ayara As a ditch ■mil be dug and 
a raised thick set hedge planted 'urithin the fence — making np the 
ultimate cost to about 23 a yard — the latter will not re juiro renewal 
as it 11 cars out 

Sufficient land has been taken up by agreement 'with ihc farmer , 
at an all round price of £30 per acre, to allow for doubling the track, 
if necessary, hereafter , while, at tho “droves’ or depots the width 
from fence to fence will lea'vo ample room for a 30 ft roadway 
beyond the sidings 


the Henwicl branch connects, as many os 40 specials sometimes 
running in a day Of local agricjltutal produce, carrot®, potatoes 
and other roots form the bulk of tUo traffic The farmers to bo 
served by the new branch own or rent large holdings and are well 
to-do, BO that there is every prospect of the Benwick lino paying 
The Easingwold Railway — The Lasingwold Railway is owned 
and worked by a pniate company It was constructed as an ordinary 
railway under a special Act of 1887 and runs out from Alne on the 
Rofth Eastern Railway, to Easingwold, a distance of 2 miles 37 chains 
The line was opened in July 1801 
The cost was as follow s — 

(n) Farliamentary and legal expenses, 

(b) ay and works 
(e) Locomotiic 

(d) Coaches, 

(e) Land, 


£1G9GI 0 8 


£1,207 3 7 
11 973 3 10 
1,119 0 0 
301 9 7 
2,300 8 8 


Tins railway is not — like the i'>bcc1i and Upwcll Tramwa) — lail 
on a public road but — like the Tlirec llor«c Shoes and Hciiw ick light 
goods line — right through the fields 

After clearing the j oiiits at Alne, the permanent waj changes Iron 
tho bull lioa le I rail m chairs ol the loaiii line to a 21 ft CO lb flat 
foot tl steel rail resting directly on the sleeper To the guar lslce|)cr3 
^thoso nearest tie rail joint — and to tho middle two tl o rail H 
1 istoned 1 y an inside and outsi !o fan„ holt an 1 clip the bolt |>a®sing 
hro ip,!i the flange of the rail , to tl e oil er sic pers tho rail is hcl I 
uown bj two dog «| ikes on tlie outsi le and one on the inaiJe Tl o 
\ 
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sleepers — of the usual dimensions, 9 ft by 10 in ty 5 in — arc of 
uncreosoScd larch, the intervals between them being 32 ms , ccntio to 
centre , they are packed in stone ballast llie line is inaintamcd by 
only two platelayers 

The railway is practically a surface line Tlie steepest gradient is 
1 m 100 There is no other bridging tlian a 10 ft girder spanning a 
small stream between Alne and Cranklcy The line of fencing has 
been planted with thick-set, but that docs not «cem to thrive 

” ''ranl^Iey — each 

a gatekeeper, 
^ cted with the 

running line by a crossover, not a turnout 

At the present terminus, Easingwold, ate a passenger station build 
mg and platform , a goods shed of corrugated iron and a platform, 
an engine shed of corrugated iron, with an engine pit, bench and vice, 
forge, sand oven, cupboard for oil and waste, etc , a coal stage a load 
gauge, a wciohing raacliine, a water column, and a depOt belonging to 
the ‘ Farmers' Trading Company, ’with a rai«cd platform, a siding 
running up to it, and coal shoots on the off side 

The small passenger station building contains an ofTicc room for 
the secretary, another for the station ag nt, a waiting room, ond a 
lamp-room 

The Easingwold Station points are locked and controlled by on 
Annctt 8 key, kept and used bytho guard or driver, and opplicablo 
also to the siding points at ‘ Ben Smiths and Cranklcy level cross 
mgs. As 18 well known, the possession of such a key places the 
control of all these pomU in the hands of its holder, and it cannot 
bo removed from the lover until the hue has been ro-mado for througli 
running 

The rolling stock consists of ono locoraotn o engine and two passon 
gcr coaches 

The locomotive, a small six wliecls-coupled tank-engine, with n 12 
jn by 18 in cj Under, weighs not more than 20 tons 3 or 4 cwts when 
fully loaded with coal and water but takes a load of two pv=<scngcr 
coaches and eight cr ten loaded goods wagons It carries 10 cwt« 
of coal and 450 gallons of water, nroplo for tho short runs to and fro , 
ond, tho grades being ca«y, it is provided with a hand brake onlj 
Ono of the passenger carnages has a compartment occupied by tho 
guard, who controls a hand brake and has charge of the luggage 
Coo<ls stock belonging to tho main lino is taken over and u«cd on 
the branch, euljoct to demurrage charges aftir two days’ detention 
The tram service — much more liberal than probably a tnink line, 
workin)^ such a branch, would care to provide — consists of no less 
than nine trains each way Tliat this should bo possible is a 
romarkable example of economical working on a very small scale, and 
vnth B separate, small, 1 ut ruHicient staff, i ? , un Icr independent 
an 1, Uierefqre vcryditlicult conditions Such results could only bo 
ol tamed byXthc readiness of every Ecrvant of to small a staff to do 
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anylli n;: tint refjuirod of I»ni Their duties muit be largely 
inl<'rclnnjc‘a!jV 

Tims the miming ftafT con-i^ts of two men, wlio act as ginrd and 
•Irirer altcrtntolj, an 1 of a litoraan And at certain times one driver 
rebel cs the firenn, in whieh case— os mentioned Icloii — one of the 
till on porter* act* ai 

The Jtnlion ftilT con I'ts of an agent, two clerks and two porters at 
J-a ingwol 1 One of the hUfr dois * t,U4rd ' for tho last two trains 
Such vcr®itihtj of fcrvicc is Iho very essence of economical light 


railway workin. 

It H a* CM lent in the adniini«trativo staff, iihich consists of 
the fcc'.lan, Or J'uUer Hicks whose valuable ecriices aro purely 
lionorarj, and of In* pud as istant-sccretiry, ^Ir Bensley, who is also 
the fccrctari nf the ‘ I anners Trading Company' above referred to 
Thu*, the tv of PUiwrmtcnJencc and administration— so likely to 
bulk largely in the cxponditiirc of a separate organisation on such a 
Etnall scale are reduced to a minimum . ^ , 

TI.8 ral.s.rer.i.am »stccmont rtl. tlia ^or li Eajbem 

„ 1,0 Jactmirio llio llirongl. rate, ooJ •Ho'f Hw Easing, yoM 
„aj Tho ra..cngar taros ato 3 J , « ; «■>'! “ ■ * ''i, 

fcs^!.,.ro,peo..vol,,.nath«>o.ur„ 


Dec 1S91 6^5 4 1 
June 1892 C02 15 10 


Evpenditure 

Balance 


£ 8 d 

488 12 5 

146 11 8 

579 17 3 

82 IS 7 

C75 15 0 

27 18 10‘ 

5S3 16 3 

127 10 1 

5C3 16 lOt 

1S9 2} 

4CO 3 9 

212 10 

815 14 21 

350 10 oi 

445 13 3 

276 15 1 

515 5 1 

311 10 0 

467 16 1 

275 15 10 

601 IS 1 

300 13 2 
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London Inwards the traffic consists mainly of grain, manure, lime, 
coal, etc All tho coal and limo aro lecciied from Yorkshire and 
Durham collieries and kilns, and amounted to 4170 tons in 1896. 
The total tonnage of goods m that year was 14,546 

Vet} roughly, 40 per cent of tlie gross receipts was contributed by 
passengers 

' ' ^ . r — benefits which 

to the railway are an earher 

At Alne, their junction with the Northeastern Eailway, the 
Easingwold Railway Company do llicir own shunting, but the mam 
lino staff perform hookirQclcrkmg, and other station scruces for 
them at a small annual charge Engine and enrriago repairs are car 
lied out in the Noith Eastern Railway workshops In the division 
of earnings m station facilities, and other matters, the mam line is 
liberal to the branch For example, on stirli occasions as agricultural 
show and other special days, the Notlli Easitrn Company help freely, 
without reference to the actual working agreement 
Applications under the Light Railways Act —Of light railway 
proposals since the pissing of the Act of 1896 there is now something 
to \xi said 

M hen the Light Railway Commissioners sent up thoip first order, 
tho Hoard of Trade decided— with reference to section 8 (3) of tlio 
Act — “to publish a short notice of the making of the order by tho 
Commissioners, and of its submission for confirmation, 111 the form of 
an adiertisement once m each of two successive weeks in tho local 
newspaper which had contained the original notice of the opplica 
tion, accompanied by an intimation that any objections must bo 
lodged with tlic Board of 'trade within three weeks from tliepuhhca 
tion of the first ad>erti«cment “* Objections having been duly 
received by the department, the Board appoint a day for tho con 
sideration of the order, and give oil objectors an opportunity of being 
heard The LoarJ then consider the order with special reference to 
the points inentiancd in section 9 of tho Act, vit — (n) tho expediency 
of requiring the ]iro]>osal9 — on account of the magnitude of the under- 
taking or Us effect on an existing radway compiny — to bo eubniittcd 
to Parliament, (i) tho safetv of the public, and (c) any ol jcctions that 

rd of 

. ■ rad- 

■ I • ■ ^ that 

department first of all to tear themselves free from tho old tradition®, 
and aficrward* to avoid drifting back into tho old ways, it can only 
bo by thtir steady determination to include no prov i«ions in tho name 
of safety which are unreasonable or inexpeilienL If tho Board, after 
making such amcnlmcnls as they consider requisite, confirm tho 
order, notice is given in the London Gaz'Uc of the confirmation, and 
• rn^rtefthf Prvyfltnjt pf t/f Funnl pf Trail' Iht Lijfl 

Ad, l^ac, dunog the j^iawl eading Slit Dmtuber 1*57, «ts. 
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the promoters ore required to supply the pubhc witli copies of the 
order at a price not exceeding Is a copy 

, The Light Railways Act came into operation on tlie 14th Aufnist 
1S06 The Board of Trade immediately issaed to local authorities a 


local inquiry at Basingstoke on the 28th January 1897 when Sir 
' ' the London and South Western 

s company s proposal to connect 
'hawton on their Farnham Alton, 
light railway 

Of these twenty eigiit schemes f the following were withdraw n — 


1 

Gauge 

Engineer a 
Estimate 


21 

9 

Ft. Ib 

3 6 

& 

50171 

ClielteDhamand District (Cheltenl am to Wmeh 


3 6 

65 6«5 

combe) 

Norwich and District 


4 


CifTbrd and Carra/d 


The following were rojecteil — 


Gauge 

1 nginecr a I 

Estimate j* 

J1 Ft In 
8i 1 4 81 
23 do 

26 ( 3 0 

41 3 6 

17i l 4 61 
61 ' do 

£ 

62 7S4 

80 469 

36 935 

23 41S 
lOS S71 

68 9i0 

Dareiith \ alley (Dartford to Eyticsford) 

Dartlord District (Dartford to EyDesford 
ttllmmrton to Stanley, Famiagham to 
‘ttansted) 


One was deferred — 


i> 

Gau^e 

I ngineer a 
i ’Kimitf 


'm 

14 

Ft. In 

4 «1 

i. 

41 843 

lianfiir and 3tnf>d (Uanfair to \rdlleen\ 


* At itndix I\ 

+ p perl f/ rroerelinjsf/ rMnlt-fTrareamicrLtAt Hu tt onrrt 

„t I r Liyht I i ho s Afl (dsted D'cembtr I****). 
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The following 18 were approred.. — 


Length 


Engineer’s 

Estimate 


M 

Ft In 

£ 

1 

n 

3 6 

49,231 


2 

4 8i 

19,613 

East and West Yorkshire Union (Eobm Rood I 

11 

2 6 

S0,S65 

1 


4 8i 

41 978 

, 1 

Hi 

do 

49.045 

and to 




ttetuesieui ..... ^ 

Hi 

3 S 

C7,598 




4 8J 

GO 715 



14 

4 0 

83 966 



2f 

3 0 

17,604 



7 

4 8t 

21,991 



12i 

do 

69,040 








18i 

do 

76,030 

Qosmes) ^ ,, 

Cromarty end Dingwall ^ ^ 


Uh 

do 

63, Ml 




do 

60,000 



lot 

do 

48 309 



do 

31,962 

. • . 1 


do 

26,766 

i 

1 


Of those approved hy the Coxamiasionera the following were sub 
mitted to the Hoard of Trade for confirmation •— 

llasinpstoho and Alton 

Test and "NVest Yorhdiire TJuion 

Potteries 

Iladlow 

^Vnnsto^ Vale 

Gower 

Crowe 

1 latnhorDiigli and Undliogton 
^Ve^t llaTllcpool. 

Ami Iho first lour ol the«e were confirmM by the Hoard of Trade in 
lKccra1>cr 189?, 
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Trc^ury assistance was longht ty none under section 4 of the Act 
(m atldition to advance® made by any county, borough, or district 
council), but by the following under acction 5 

El^enham, Thaxted, and Barndeld 
LUnfair and Meifod. 

Cromarty and Dingwall 
Forsmard, ilelvich, and Fortskerra 
The Mound, Embo, and Dornoch 


Assistance from local authorities was sought by the following 

EUenham, Thaxted, and Batnfield 
Flaiaborougli and Bridlington 
Cromarty and Dingwall 
Forsinard, Aiehich, and Fortskerra 
Lauder, 

The Hound, Embo, and Dornoch 

Objection^ on tlie part of town corporations, district councils, or 
other local ituthonties affected, insufficient public need to justify the 
compulsory acquisition of land in the face of strong opposition, undue 

’ ’ ’ * are 

' the 
oard 

. bo 

rejected. 

Omitting the Gifford and the Oarvsld (9j- miles), and the Car- 
inyllie (5J miles) — for which the estimated coat is not giien — the 
" ‘ - *— — «< various gauges is approxi- 

•s atsoant to £1,315,251, 
about £45{>0 

In Jlay Iggj also twenty eight applications were made for orders 
authorising light railways — 19 in England, 4 in Wales, and 5 fn 
Scotland. Of these the following were withdrawn — 


Length 

1 Gaugp 

Engineer* ^ 

Estimate ^ 


1 Ft In 

6,019 Corporatitfn of london Foreign Cattle Mtrkrr i 



IXeptiurd j 

C3.3J9 TomosT sad rsiRntoa. , 

1 lOj 

4 81 1 

6C,lfO 1 Dnnferailineand KinearJine 
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Tlie-followin" were dofcrrcl 


.q 

1 

Gauge 

1 ngineer H 
r Itmate 


M 

Ft I 

1 


10 

4 

4j SOO 

Kelvrilon Tiptre** »ml TolWlury (KelveJon 
to Black WAter Kit er) 1 

6 

3 C 

35 

Norwich an I district (No 2 | 

'•2 


3 ' 

Kca \ alley (Mimterley to ( ! irl urt) [ 

8J 


O'*! 

Llanlulnnanl Coliryii Kiy (Culwyn Kat to 




1) gti roy j 


Tlio follnuinc; were rojpctcd — 


1 

^ f nige 

I n^inecra 

1 stimatc 

1 il 1 

Tt r 1 

1 

2^ ' 

1 xt 

1 9«0 


t 0 

11 8 

1 

i c 

1 *>00 


lAstinclum •nJ ^ ni injrtoi , , 
Toy ton (• 1 0 II 7 mthtn tl p Uro igU) 
I Unr>liin lUngji'O'' 


And 18 ire sliown ap| rated or pwod by tbc Commistionera — 


1 

J 

Gauge 

Pngioeer* 

1 


SI 

It I 

£ 


'JS 

4 81 

44 413 


2 t 

do 

100 250 


12 

4 0 

43 694 


81 

3 0 

61 503 


14 


<1 60" 


171 

do &. 6 

1"S 481 


9 

4 8 i 

J1 761 




08 ^87 

ronia ui 1 

Lizard (IleistoD to th« Lizard) 1 



30 343 

Korth Holelerness (Barcrley to Bceford) 1 

20 i 

do 

116 40 

Great SVesUru lU Iway Co nj any (Pewsey and 1 
Salisbury) I 

St Grorjte and Hanhau (Summcrhill Road 

U 

do 

16 741 




Bristol toHanhara) 

61 

16 

do 

69 "55 
459 4 

3\ est klancl ester (ai i roved in part) 

1 r 

Si 

2 C 

21 S09 


41 

4 81 

56 ICO 

1 • t 

13 

do 

88 700 


31 

do 

131 691 


18i 

do 

110 000 

West H gl land Railway— Loch Tyne (Airochar 




toLochFyne opposite Interaray) 
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Treasury as^jstanco under section 4, and assistance from local 
authontie®, were sought by the following — 

lindlington, Beeford, and North Frodingham 
^o^th Holderness 
Rea Valley 

Llanfj llm and Llangynog 
Tanat Vallej 
"Welshpool and Llanfair 

And of these the following — 

Rea Vallej, 

Llanfyllin and Llangynog, 
sought Treasurj assistance under section 5 as well 
The following — 

Kclredon, Tiptree, and TollesLury, 

Leek, Caldon, Low, and Bartmgton,* 

Fraserburgh and St Combs, 

sought Treasurj assistance under section 5, and of these one — 

Leek, Caldon, Low and Hartington, 
sought assistance from local authorities as well 

Omitting — for reasons presently to be given—the Corporation of 
London Foreign Cattle ^^arkct Deptford (3 furlongs in length), the 
Taunton (2 miles), and the Fclit Extension (Sj miles), the total 
length of 25 light railways is approximately 2b8 miles, and the 
engineers' estimates amount to JCI,432,I92, so that the average 
estimated cost per mile is about £5344 
The Commissioners did not consider that the Deptfonl scheme 
(being entirely sMthm the 'Metropolitan area) and the Taunton pro- 
posal (for a purely urhan tromwaj) came within the scope of the 
Liglit Railways Act The Lcht Extension— completing the Echt 
Li*ht Railway by connecting it with the mam line at Knttybrewster 
in'tlie northern suburb of Aberdeen— lies almost entirely m tunnel or 
deep cutting ami is, therefore, so costly and esceptional that it is 


other^roechanieal,’’ “animal or''electnc^^etc ^ 
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make an iiiJcpenilcnt way nithm th® toTin of Derby to reach the 
Great Northern Knilttay station 

Tlio light railway from Ilchton to the Lizard will servo a largo 
lishtng industry, encourage toiinst traflic, and bring the Comish 
farmers’ early vegetables and frmt to the great markets, tapping, as 
it will, an agricultural district capable of considerablo development 
The proposal of the Great Western Railway Company, strongly 
supported by local opinion, to construct a light railway from Sahs 
bury through the \.von Valley to Pow«oy — anti therefore passing over 
land acquired for military purposes — has been approved and the 
Board of Trade have since confirmctl an Order, although the scheme 
was at one time strongly opposed by tho War OfTice 

Crow land by means of tho Lincolnshire anti Northamptonshire 
scheme, will now have direct railway communication with Postland 
on the Spaldin^ an I "March hno, G 1 R , and Pcakirk on tho Pt ter 
borough and Spalding Loop G N R 

Sine® the issue of the /tej>o»t oj (I ** Proccc«?inf;s o/ Che Co ml of 
Tra le, wuhi (he Lx // f Cni/ifay* Act, 189C, ilunn^ ihe^mod widiny 
31s< Veceniber 1897 an I of the ProceaUng* of V e Light Paiheai 
Commanone ■* hiwg the }o>iol ending 22n<l S\'oieniler 1897, apph 
cations for the following light railways hare been approved by the 
Commissioners — 

tbergaveunj and Moi inoutU 
Orimsbf and ^altlirctl) 
lale of Axholna 
Kinver 

Amesbary and Military (.am| 

Middleton (Lanrashire) 

North ^hiclde Tynemouth and District 
North Sunderland 
Rochester Chatham an I District 
Isle of Shei j cy 
Ventnor 
Banhfoot 


Dundee and Brought! terry 
JIaidens and Dunure ^Ayr) 

Iiirerjool and Presoot 
Central Essex (partly) 

Bardfield and Siblc lledin^bani 
lleithyr Tydvil 

Kelvedon Tiptree and Tollesbory 
Kelvedon CoggleshalJ and Halsted (partly} 2 

The total length of these 30 light railways is about 233 miles 


103 

H 

2 

li 

14i 

7i 

i 


Vi 

isi 

23 
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APPl^DIX I 

COST OF RAlLTrA\ COlxSTRUCTIOH IN DIFFERENT COUNTRIES 
(Feoji the Bolletiv or the iNrwi'TATiOHAt, Eaim\ay Congrfss, 
Voi, X No 7, JiLY 1896 ) 


Date to 

Statistics 

apply 


itileage 
at tliat 
Date 


Construction CapitaL 


I — EoropE 
Gcrminy 


Italy, 

Belgium (State Rad ways) 
Switzerland, 

Spam, 

Netherlands 

Denmark(StateRailwaya) 

Norway, ^ , 
Sweden (SUte Railways), 
Eflumania (SUte Rail i 
ways), 

Serna, 

Total, 


New South Rales 
South Australia, 
Victoria, 

Queensland, . 
^Vest Australia 


WalforallEawi-* 

For the rest of the t 

Total for all tn-^ 


ai 12 1690 
31 12 1893 
31 12 189J 
31 12 1889 
1837 

31 3 1892 

30 e 1891 

31 12 1894 
31 12 1893 

1894 


SO 0 l‘''>5 

30 9 1895 

so 9 1895 
SO 9 1895 

50 9 1«95 

31 12 1894 

51 S 1«'»5 


27,433 

17 077 
20 SOS 
22 409 

18 441 
« 493 
2 038 
2 079 
6 273 
1,630 

947 
1,001 
1,900 
1 62S 


559 OSS 150 
329 771 950 
985,887,350 
617 517,650 
326 564 650 
154,221,650 
65 868 800 
44,612 500 
118 621 550 
27,734,600 
9 643,000 
7,693 000 
16,051 650 
24,259,250 


20 411 
19 310 
47,138 
27,448 
17,708 
23,762 
27,168 
21,473 
18,113 
17,016 
10 077 
7,684 
8 448 
16.907 


3 083,100 11,830 


130 575 p,275 280 750 25,083 


SO 611 8^0 : 
12 529 400 
37 922 200 : 
IS 5*2 300 
2 , O'*’ 350 
3 518 600 
15 352,600 


— r.y t^u nirees hsT« Voen auusieU to be enaal to EL Ttllc. the rupee at ■> 
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API’L.NDLX If Scp Foiling’ TiMo 


tiois EAiMvr», F*pf\aKS *m> Net Fai mncs pee SIilp pep Weei 
PAMS tl I'JTPRP'^T ON A LtNE COSTISO 10 000 UsiTH TER MiLE 


Per Mils per M eeV in Unita 



APPENDIX IV See Folding Tatle opposite 
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j Bhavnagar Gondal « ® 
Jnnagirn Porbandar nSS 


^1 |l| 


E s £ ^ 

I I ' 'Ig 

S’ 5: 2 & 2 I 

II I i lit 


? ' 1 I - ' 

^ ^ ^ ^ 


.Dketal Cga„, rrapmllvdy for tt« 1st (Jumuj-J™.) .„d !nd (July Dramber) hiH ji 
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Bhlvnagar Gondal 
JunSgaTfi lorbai dar 

me>eieoiaf-i 

fe> M « «* O xno cifjggeow 


Rajputana Halwa 


Sft 

Bengal and l^ortb 
Western 


1^ S 

Grand Indian 
Peninsula 

I^IkIPPKIs^IPI 

Ss 

Indian JSIidland 

Si^SIS 


East Indian 

(o<««ao>»oee>AW>0>« am 

'•MiOUVMOCAOtAkA'XMn 
gMMMOtAOflSWCSddM^gg 

:SS 

«»«> 

HEADINGS 

Percentage of total expenses on total earnings 

Ditto (inelnsive of steam boat semoe) 

Coaol ing tram miles run 

Average rece pts for carryinga Ist class passenger one mile Pies 

2nd 

3rd 

4tli 

Average nunibor of passengers in a train 

Average number of veh cles in a coaching tram 

Average weight of a coaching train Fre ght Tods | 



ad weiglit, 


APPENDIX 


285 



rrng# I<wJ of a loaded goodi vehicle, 
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Bh^Tiiagar Gondal 
JuaSgarE Porbandar 

11 



Rajpatana Jlalwa 

“o 

as 

52Spss!"5s!5s 

Bengal and North 
■Western 



SSspSSESSp!" 

Grand Indian 
Peninsula 

is 

S n 


Indian wildland 

5S 

ss 

S3 

si 


East Indian 

or. 

ii 

---""-“Si"" 

HEADINGS 

B .C::S..ESS. 

^ “ fi ' “ iS ‘ 

f“ . ® 1 ^ 

1 2“ i-ilisill 

1 i ' M 1 

4 1 = 2 f * " 

y ^ >3 « 

■3 ■< Q -5 
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LIGHT TLULA\AYS AT HOME AND ABROAD 


Bhavnagar Gondal 
Juniigarfi Porbandar 


Rajputaoa ilalwa 


InduB wildland 
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appi:ndix VI 


EXTRACTS FROM THE NORTH WESTERN R\ILW AT’S 
COACHING TARIFF 

Schedule of lU^imum and iltnimum Fares and Rates for Coaching Traffic 
ejjlicahla to the Northwestern Bailnay under the orders issnw in the 
Government of India Resolution No f>63 R T , dated the 16th July 1691, 
as modified by the Government of India Circular No 11 Railw ay, dated the 


14th December 1896 

Passenger Farps — 

1st Class, . 

Snd Glass, 

Intermediate Claw, 

Srd Class, 

Afaximum | les 
per mile 

18 

Ai 

3 

Minimum pies 
j er mile 

12 

C 

3 

1 

Carriages 

Single Carnages, 

Mazimum pies 
per mile. 

42 

Minimum pies 
permde 

30 

Maximum pies 
per truck 

Two or more can lages on one truck, 64 

^Iisimum pies 
l«r truck 

43 

Hokses * — 

Single Horse, . 

Maximum pies 
per mile 

24 

Minimum pies 
per mile 

18 

Dogs— 

Each, . 

Maximum pies 
per fifty miles 
or portion thereof 

96 

Jlinimum pies 

I er fifty miles 
or portion thereof 
48 


LUCOAGE, pAPCEl'i, A^D Butuo^ — 

The Rates passed at the Railway TraOic Conference of 1893, which are as 
under — 


PaeCEIS and LtTGQACE — 

r^\ cV»1I 1,1 V. ^ 


or measurement, whichever 
being considered eijual to 

Bsureinent, or five seers in 


(1 ) W Hen the weight does not exceed two and a half seers, four annas 
per 600 miles or fraction of 500 miles, subject to a maximum 
charge of one rupee 

* Subject to >m>aiinomcaarv«ot lIs 5 

t lOseersst maiuid=8 '"Ipounds 
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AThen tJ « "■« "ht does not exceed fiee seers four annas per "50 
JniUa or Imctioa ef **50 miles sulject to a max mam charge of 
two rai'cca. 

('f) 


SUCH re ^ &U to aun uu su uuuk. Uq s aiiu lo 

dcst hatioa — 


/ at list Jo I 9 jag <i P r 
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pAS3r>« Erl, Cns«»s, and Fafe^. 


24 Classes of Fares on N W. Railwa) — Tliero aro four classes of orJinsij 
{ assenKer accommodation on the North Western lUiIway for which the fares 
are as follows — 


1 Xorth Western 

Railway generally. 

Mushkaf Dolan and 
Mnd Pishin Lines. 

1st Class 1 1 anna i<cr mile 

2nd Class 1 b pies „ 

Intermediate Class, 3 „ ,, 

3rJ Class, JJ „ „ 

IS pics per mile. 

9 ,» •> 

4} M .. 

3 „ , 


LtccAor Rates and Rcies 

99 Passengers' Lnggage and Free Allowance —On all railways all packages 
of whaterer description (except siiecie or bullion, rtde para 162t) tshen as 
passengers’ luggage will be weighed, and the following (Quantities allowed irte 
of charge — 


Foi each Ist Class passenger, . 

>1 2nd , 

,, Intermedute Class passenger, 

,, Srd Class passenger. 

Half the abos e quantity for a child’s half ticket 
^ ^ee also paras 56 d to/ and 103 ^ 


. 60 seers 
317 » 

. 20 
. 15 „ 


TT p T P Nisam's 


EXTRACTS FROII THE NORTH WESTERN RAlLW'ArS GOODS T4KIFF 
Schedule of authorised Maxima aud Sliuima Rates for Goods Traffic applicable to 
the N W Railway under the orders issued by Government of India in 
Public W orks Department Resolution No 563 R T , dated 16th July 
as modified by Government of India Circ^ar I'o 11 Railway, dated 14tn 
December 1696 


Pies per maund per mile. 


5th, 

ith. 


I 1 st, 

I S[ ecial, 

I Exjilosives, 


A ' S —One pie may be taken as one twelfth of a penny, and one maund a 
S3 29 pounds avoirdupois (there being 27 22 msunds to 1 ton) 

'* Setrned to m Chap 'V'lII p 1”0 


*iprpxw\. 
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GCNris^L BtLts 

3 Pobluted Eafcs — TJie T»t»s cinotwl to tlie rate Iista herein and in the 
t>anM eVets exhitite'J at atatioos ar® fnoi any one station to any other 

L.,„« „d_„. .t .n 

lasters, and from 

I * Supennlendents, 

. • id Korrachee 

' * ' ^ conveyed at the 

, ' ted by the railway 

• at, or the several 

' »ner ts required to 

' qniredtobe 

■ -Ciuiit of the 

e, . J . . .e^ *h»<A eiiiuei aeuaifro oi o j »■- ^ r maiin 1 or 


vtll be charged 
dinaiy stoclw are 


qaoted 

E.„, ^-P Bppb •»' 1"“ , 

» N VV Railway has tluough hoo^tiig 

34 General Quotation rodnajj. aJ! of \ihich quote a reto Rer 

arranrtnenta svilli MtUin mentwnea rou / 

mauDd per inile , „ o > j » f »*»." 

35 MiJfe bywMflh^^raB 


iUiluay has entire comaiaad of a 
atatioes, tC may tend the tra&c by 
« public does not exceed that by the 


■Western Railway under oiac>«» 

These rates * are J jie per mauad j-er milr. 

Ist 
2nJ 


” 

4 •’ 

4 


** 

a ■■ 

t «i 



i .1 


orX 

lilies o 

’• 


of 5 pies pe*' ** '.V<C»rwH^to‘**f 
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signments of ‘’nd 3rd 4th 5th and explosire class goods and 3 pies permaund 
uj on sjiecial and 1 st class goods 

39 Terminal Charges in Through Traffic —In through hook ng iritl foreign 
lines a terminal charge of 3 j es pier mannd is added to the actual mileage rates 
upon all classes of goods exccj t on croo traffic i e traflic passing through 
junctions, 

40 Special Terminal on Traffic between Kotn and Kurrachee City — In 
calculat Lg rates for booking between J otn (incl d n,, Kotri Bandar) and Kur 
racl ee Citj or h ainari 12 miles extra are added to the act lal distance to and 


lOeeers 20 5 lbs Avoirdupois 
8 9 lbs Avoirdupois— 1 md {divided into 40 seers) 

2 tnaunds 1 ton 
100 3 6 3tons 

T> " 1 C 


I ( 


44 Couiumeu dule — £.xcept wnere otnerwi e spec oed nen in consegttenee 


lower cbaige may be in tone 

Kore — This rule also obtains on certain other railways On two it applies 
when spec ally notified to he comb ned On one it appbes to we ght only 

Minima Changes a&d Mrraon of OAbcuLATiiro Feeicht 
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Minerals 

113 Mineral Clas* Goods on N W Railway —All mineral class goods (other 
than coal cokn and ] itent fuel) cons gned in full svagon or truck laada (sea 
para. 51) will be earned at the foDomi g rates according to the distance they are 
earned over the N orth estern Railway — 

^ pie per n aund per m Je for d stances belo v 100 miles \ 

1 ] e per msund i-er mile for distances over 100 miles and I Subject to tl e 
below 300 miles f d fferential rule 

i p e per maund per m te for distances 300 miles & above J 

Owners to load and unload If the rail ay has to do tins 3 ] tes per maund 
will be cl arged for each operation 

Minerals packed in bags in smaller quant ties 1st class rate on actual weight 
for tl e distance carried. 

IsOTE. — Minerals unpacked in smaller quantities will not be a cepted for 
cams € over tl e Ii M Railway 

Minerals charged at tie 1st class rate w II be loaded and unloaded by tie 
railway 


Raies and Conditio s fop the Carriage of Coal Coef axd Patevt 

FtEl FOR TDB ClsBRAL PCBLTC 


(6) Cbrtsijnmcnfs nfull vegan loads— 

-3 a/V)^ I « n 1 


Per maund 
per mile. 
0 15 pie. 

0 15 
0 10 


50 OOO up to "00 000 
eOO 000 400 000 

400 000 *>00 000 

600 OOO 800 00® 

800 000 


=S 

5 

7i 


10 

15 
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Tha rebate under this scale vil! be limited to 10 i er cent of the total quantit}^ 
earned . 

127 Rebate on Aggrega ** ^ •.r 3 . 

over the Home Line — At th • 

aggregate consignments to 01 
shall hare exceeded 50,000 

ments made in accordance mth the follomn^ scale — 

Oa quantities in excess of— 

Jlds Mda Rebate 

60 000 up to 200 000 SJ per cent 

200 000 , 400,000 5 

400,000 , COO 000 7i 

600 000 „ 25 

The rebate under this scale xmII be limited to 15 per cent of the total quantity 
of coal earned. 

129 All charges for loading and unloading coal into and from rsiln-ay iragons 
as well as those for transhipment at ferries or othenrise shall be at tlie entire 
cost of the consigners and cons gneea, and will be in addition to the rates herein 
prescribed 

When it IS necessary for the railway to load or unload a charge of 3 pies per 
maund will be made for each operation 
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APPENDIX VII 

No 6u r c ofisoe 

Goveunment of Indi\ 
rUBUC WORKS DEPARTSIENT 
R&IL\iA\ CONSTprCTIOV 


Simla, theVih April 

Terms on winch the Go\ eminent of Jnduare prepared to consider olTers for tli« 
construction by tlie atency of nnvate compautes of branch lines form^n! 
feeders either to State hues worked by the State or to raih ays worked*!® 
companies 
Read— 

Public ^^orka Department Resolation No 924 R C , dated I5th Septem 


The Government of India have accordingly resolved to cancel the nreTmi 
Resolutiona above quote I upon this subject and to issue a fresh Resolution em 


i" 1 roposals for the construction of branch hues under this Resolution must 
conform to the following terms and conditions ' 

(ul Applicants must satisfy the Government that they are m a position »,s 
command eubstaiitial financial enj i«rt 

(u ) The gauge to bo adopted must be approved by the Oovemment m each 
case 
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(vi ) Inasmuch as these railways are cliiefly required for the derelopmei t of 


(0) It may be stipulated tl at after the opcoiog of tl o railway for tra&c 

tnder(a)t e eompanf will 
recclTe an absolute eoannUe 
of Inte eat at a rate not ex 
cecdlng 3 per cent, and a 
higi cr return If the net cam 
Ing] of the branch are tnS 
clent to pir more than the 
gun an eeil divl lend. 

may he agreed upon The tninimum dividend to be guaranteed 
in each particular case will depend upon consideration of the 
elreumstances but for the present no olTer will he entertaine 1 
tl at requires a guarantee exceeding 3 £ er cent or 

(1) It may be provided that a jvtyment be made to tl e branch companj 

Under (t) ti s companr will 
recci e a dlridend of Sj pet 
cent rroridedihattbeamoQot 
of the net earn nga from local 

and intc changed traffle be iiraneh coniiauy a u r ue u u ui 
u ‘ *!!,«>*' .*'?!" 1 er cent i er annum on the actual 

bmaehfcDmH^'fSer^me'be expenditure charged in the oapiWl 
aamcient to pat a hlgber account of the branch railway com 
dvtJend I any as entered in rupees m tie 

company s boohs in India provide^ 
always that the ]ayment so made to the branch company 
shall in no case exceed the net earnings of the main line ftoii 
” - ntcu 

ent 
int 
e of 


above the whole of snch earoings will go to the branch company 
In either of the above cases (a) or (6) if the capital is raised in sterling the 


(o) No caj ital expenditure by the hraneh ra Iway company will bo 
allot^ed as between the Secretary of State and the company unless 
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uoo 

the {)rior sanction of the Secretary of State shall lm;o been 
obtained The company shall hare no iw<er to uiercnaa Us 
share or stock cspitil nithont the sa ictioii of the S<‘crctnrv or 


(vni,) It ’ ' _ » _ t 1 cipltat, 

' ncJ to pulili 1 

Such V Olka 

, , ranch rallunv 

coinpanj ai ’ ’ 
hand In 
branch rail 
necessity fc 

referred to tiie uiiw,iui ueiieiai oi ivailirays as arbitrator, and Iiii 
decision shall he hns! 
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s . t *1 _ - _ j _ j 1 u- •'"'■agrapli 2 

IS part of 
entage of 

leh Lina 

Company 

(7) Railway materials for tlic branch ratlway will ba carried over State lines 
at the special rates prescribed for such materials belonging to State 
railways 

4. The Government of India reserio the right to purchase all such branch 
■ la ' C - ->-■»* «ubsc(}tient intervals of 10 years on 12 

* j > nmes the yearly average net earnings 

I years preceding the purchase, with a 

I 1 ' i lOO per cent of cost price on a rupee 

basis 

6 The Government also reserve — 

(i ) The right to hs and vary from time to time the elassi&cation of goods and 
laavimum and minitnam rates for each class of goods, as well as of 
passengers , and 


Tbo Governaents of lladtai Dooibs) Penial ilie Nortli Weitem 
Fiovincci and 0 dli and tbs Punjiib 
Tbs Chief Cummlislonen of tie Ceiirsl rtovlnecs Burma and 


OsD£& —Ordered 
that this Reaola 
tion be forwarded 
for information to 
the Local Govern 
meuts and Adminis 
trations and to the 
oltcera marginally 
noted 


Also that it be published for general information in the Ga-ette o/ India 

S S BISSET Cot ,nE, 
Sterelary to the (7otvr»»»e»< of India 

Dommenta Aeeompcmytng 


and C 
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Enclosure I»o 


1 (witli Form i and Appendices A B and C) to Goremment 
of India I fsnlutiojilko S14R G of 1896 


MEMORANDUM A 

For the guidance of iicr oils or sjodieates desirous of submitting }roposa1s for the 
construction of britch railwaja in Ii dia forming feeders e tlicr to State lines 
XorVcd by the State or to railva^ vurked by com]ianies 


of each share , 

(4) all the termini together snti the names of all the principal towns from, 
through into or near which the railway is intended to be constructed 
as well as the names of each civil division and district to be traversed by 
the j reposed alignment 


(?) tl e |roi>osaIs for working the railway wleu constructed and if any 


etniction ol whicii tu i»ovi i uil ii is |ii(aieu to euUusb lu i.uuijisuies , aua 
copies of such ] Ians, sectio s, ai d estimates will be furnished on payment of tl e 
cost of copying 

7. But in regard to all such i formation statistics, plans sections or esti 
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FORM A. 


To accomi>any all ap[>Iications for Icavo to coastruct a branch or feeder railflaj 
m any t>art of British India 


2 


3 


Nature of { articuhrs to bo 8{>pcilie 1 

Particulars 

The name of tho Company, neraon, or 
{•ersons by whom the application is 
preferred , the proposed amount of 
capital, the number of shares, and 
the amount of each share 



he/erenee to an Appendix (ride 
Appendix A) may be 7 ere gnen 
tf neteteamj 


The length, as far as known, of the 
proposed railway 


4 Thegaugeproposedandweightof rails 

Ac 


5 j The motive power to be employed 


The na'cimum tolls, rates and fares 
intended to be charged on the pro 
posed railway 


RefertHK to nii Appendix (vide 
Appendix B) mop be here given 
t/ necessary 


Details of any agreement which may 
have been provisionally arranged, 
or which it IS desired to enter into, 
nnder which the proposed line, when 
coDStraeted, is to be leased ont for 
working to any eiistisg Railway 
Administration 


Reference to an Appendix (vide 
Appendix C) may he here given 
tf necessary 


8 Any further information that may be 
required to enable the Qoremment 
of India to thoroughly anderstand 
the scope of the projiosals 





APPCNDIX A 

ALlfJN'IFAT OF TROrOSED BRVNCII RAIU\AY. 


From — 

al towns »n<l districts or provinces through which the projected 
rsilwsy will pass 



Districts or Provinces 
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APPENDIX B 


Schedule 0/ maximum and mvnimnin rates and fares intended to be charged 
on the proposed brancli railiray 

Passenger Fares— 

1st class, 

2nd class 

Intermediate class 

3rd or lowest class 

Maximum 
Pies per mile 

Minimum 
Pies per mile 

Luggage 

Maximum 
Pjes per mauud 
per mile 

Minimum 

Pies per maund 
per mile 

Carnages— 

Single carriage, 

Maximum 
Pics per mile 

tlinimum. 
Pies per mile 

Two or more carnages on one tmclt, 

Maximum 
Pies per tiutV: 

Minimum 

Pies per truck 

Jlorses — 

Single horse, 

Maximum 
Pies per mile 

Minimum 

Pies per mile 

Dogs— 

Each, 

^laximum Minimum 

Fhes per BO Pies per 50 

miles or portion tnilea or portion 
thereof thereof 

Parcels— 

Not exceeding S seers or 1 cubic foot, 

I, I 10 ,i 2 cube feet, 

First 100 miles 
Annas 

Every additional 
100 miles 
Annas 

1! 1. 30 6 

.> ■ 40 , 8 , 

For every additional 10 seers or 2 cubic 
feet, or portion of 10 seers or 2 cubic feet, 



Ort^s rales— 

5th class, 

4tlv ,, 

Srd „ 

2nd ,, 

1st „ 

Coal edible gram and other low priced 
staples to be earned at special rates, 

Maximum Minimum 

Pies per maund Pies per maund 
per mile pet mile 
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\1U\D1\ C 


\\ orVinporjrPixi ••I Inncli ntl\ri< 

t <« {»vn &rTatt|;».{ «ltU an^csuttn^ lUilwiy WuusiwtriUon 
L tir-i « j 5(1, 11 f j rnj»<t i] ( noch railiraj’ i* to li « orkfd but when r\ mpjfttd 
It M j. vvj jr> <>"■ r t! «• woiVing t tb» lailwsr Compaav 

t"! ft «■ fu’lovifi;: tf»T < — 


Or 


It Iit< Ucn trofuionilh irransfl Mth tl» 

Coopijjy to work t!i« j foj"cteii l*i«ncli Milwnj , when fomj 1 tw 
JIVR t«nni — 


_ Tnlwaj 
on the follow 


0) 
(»« ) 


(ill ) 
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EncIosureLo II to Go\cinm«nt of India Resolutio i No SllP C ofl896 


r 


JIEMORANDUII B 

of having suirejs for branch 
1 ■ tl eir expense by the Public 


3 Every such application shall be accompanied by a map to a scale of 1 ade 
to I inch with tl e line of the proposed survey delinested thereon so as to 


cost of copying 

6 But m regard to all such information statistics plans sections, or esti 
mates which may be furnished it is to be recegn sed that the information thus 
offered to any perso i interested in the matter is amply the best information of 
the kind at the disposal of Government and that Gorernment cannot accept any 
responsibility whatever in regard to the accuracy of any of the documents 
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Appr\i>i\ ^ III 

UCHT RUM\ ns VCT ]83C 
("» A cooler tit iw] 


Arr^srrwrNT of m tions 

I f>t4l ’is! ment of Light I ailway Contnissioii 
A A} j ’leation for orders authontin" Ii;rht railua^s. 

5 1 o»ers of local snlbonhes ander order 

4 Ixsins 1 j Treasury 

5 S|ieei*l « l»*neM Cy Treasurj 

8 UimUlio i ou amount of adesnee and |ioiiswi of n oriey I y National UiU 

Commu lonen 

< Consideration of apilication t> Light lUilna^ Coinmi*sioners 
*< Sobmiiion of order to Board of Trade forcoDfimation 
j Consideration oforderby Board ofTrade 

10 Confirmation oforder by Board ofTrade 

1 1 ProTisione which may be made by the Order 
1 d. Aj ] lication of general Railway Acts 

13 diode of settling purchase money and compensation for tahingof land 

14 Bayment of purchase money or compensation 
1C PrOTisions as to Board ofTradc 

16 Expenses of local authorities 
1“ Joint committees 

18 orking of ordinary railway as light railway 

19 Power of owners to grant land or advance money for a light railway 

20 1 ower to grai t Crown lands 

21 Provision as to Commons 

22 Preservation of scenery and objects of historical interest 

23 Junctions with existing railway* 

24 Amendment of order 

25 Provision as to tclegrajh* 

26 Apjl cation to Scotland 

27 Extent of Vet 

28 Definitions 

29 Short title. 

SCIIEDULFS 
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pansL tlat dr gajeod not •‘XMciling ten years to Ije fixed by tl e 
order so i uch of tl e ra 1 ay as h in tl at ] arish shall not be assessed to 


may autl orise the Board of Trade to extend any such jeriod 


maae on sucn conu iiona a u at sn n ate o interest as tne treasury a reel 

6 liiroitation on amo nt of advance and provision of money byUational 

f T T 


(2) The Kat onal Debt Comtnis oners may lend to the Tieasury and the 
Treasury may borro v from tl » Ivatjonal Debt Coinmiss oners s h money as may 


I 


tionsiaeial on oi appluauon by Lignt Itailway tommiss onen — (1} 


rules made under th s Act 

(3) The Comm ssioners si all before decid ng on an apflication give full 
opportua ty for a y object ons to tl eapjlicat on to be la d belore tl em, and shall 
Consider all such object ons whether made formally or informally 

(4) If after cons d rat on tl e Coniiniss onerstb nk thatthc a; pi cation should 
he granted they shall settle a y draft order submitted to them by the apj! can s 





ill 


« f Ihf 

(r,Ti. 


*’• 'natters (inHuaiii'’ i.roTi-nn. 

■ •• ' ' ' ;, ■, .' ''^“'*7 i lo 

,1.1.. r»t II.. I to,.. . 0 , 


ri-fl'- Ijc' t Rjilw Commi»Moner% si, ill I o i.rnr.s,on,i 

my,,„ I . i,ji,t i.„ i„„ „f„„j 1,^ 


8 SolTOiMion of onlt 

»ni«>io‘ifni I'o'l »iil'’ii 

Tr» if f r pi n' rt \ti i, 
r'v'.B f*»J I T tl • 1. orii a 
< nJrr, ■ rij« ft lli 

an 1 tlif runiiff mutii 1 
tt'rrmrf to t' t ot 1 r wl 


<1 jpctioaa iitQit l4 l9d..’<vj 

a Con»!d»rmtion of order by Board of Trade — <1) The Boird of TnJa a!, iji 
cuDti]>r any oni'r snliuttied to tliem unler tina Act for eoiifirmatioii uitli 
•[••cutl reference to— 


n< 

Itc 

objection thereto 

13) Ifthe Hoard ofTiacJp on snch consideiatiou, aie ofopiuion that, h? 
* .• . f, of the t'rojiosed und^rtaktoj:, or of the effect thereof 


reiiaoti 
f"« the 


"d of Trade 




BjaVcontamirovisioiiSL.. ^ • • i . ^ ^ 

■ '‘j"' " » o., i. 
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respect to the j urchass and taking of Und othenrise than bj agreement 
ana 

Y of the 
g enact 
to the 

ailway 
31 panics 

for the I urpoae and 

(d) giTing any railway company any power leqtured for carrying the order into 
effect and 


and 

01 BUthonsing a council to advance or borrow money for the pnrpo&es of the 
railway and limiting the amount to be so advanced or borrowed and 
regulating tl a terms on whicl any money is to be so advanced or 
borrowed and 

(%) tbo manner in which the nrohts are to be divided where an advance is 
made by a council to a light railway coni any as part of the share capital 
of the company and 

(0 the proper audit of the accounts of the managing body of the railway where 
the managing body is not a local authority and the time within which the 


and 

(f) empowering any local authority to acquire the railway and 
(m) any other matters whether similar to the above or not w! tch may be 
considered ancillary to the objects of the order or expedient for carrying 
those objects into elfect 


13 hlode of settling purchase money and compensation for taking of land 
— (1) 1 ere any order under tl is Act incorporates the Lands Clauses Acts any 
matter which under those Acts maybe determined by tl e verdict of a jury bj 
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iirrediuuieuuf ueiou^iu^ lu lue tuiue piu|iiit!bvi uiji i>ti inueiuea uy tue jirojioscd 
railway 

(2) The Board of Trade may, with the concarrenee of the Lord Chancellor, 
make loles ijUDg a scale of costs to be applicable on any such arbitration, and 
may, by such rules, limit the cases in nhich the costa of counsel are to be 

(3) The Arbitratiin Act 1889 (52 A 53 Vict c 49), shall apply to any 


tundred {ouuds 
lA Proviaiona 


to Board of Trade (37 A 38 Tict 


«) -d) If the Board 


and , , 

(S) the I arties making ‘ 
way, and lu the c 
made to any sue 
aJditioa, were par 
3 oftlie Act 

fai The Board of Trade may make such rules 

reiuliting the procedure unde^ this 


as they tliink necessair for 
beloie the Board of Trade or 




'eVi«^'ditu«‘is cai lulespenditure, ly borrowing m cusner aathon^e-I 

by the order, and ^ 
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(t) ' 


> I I 


' « 1 necessary, of any of tlie 

to this Act (bei g enact 
inics with respect to the 


(c) givii^ me UbLeasaij ^uwers lur Lousirucuug and working the railnay, 
including power to make agreements with railnayand other companies 
for the purf ose and 

{(£) giving any ratln ay company any power required for carrying the order into 
effect and 


and 

(y) authorising a council to advance or borrow money for the purposes of tl e 
railway and limiting the amount to be so advanced or borrowed and 
regulating the terms on which any money is to be so advanced or 
borrowed and 

(ft) the manner in which the probts are to be divided where eo advance is 
made by a council to a light railway coroiKiny as part of the share capital 
of the company and 

(0 the proper audit of the accounts of the managing body of the railway where 
themanagingbody isnot a local authority andtho time mthin wmclithe 
railway must be constmeted and 
ij) Axing the maximum rates and charges for traffic , and 

(l) in the case of a new company requiring tho company to make a deposit 

and providing for the time of making end tl e ai i hcation of the deposit , 
and 

(0 empowering any local authority to acquire the railway , and 

(m] any other matters whether similar to the above or not wl ich may be 

considered ancillary to the objects of the order or expedient for carrying 
those objects into eifect 


that no duties shall hereafter be levied in resject of passengers conveyed on a 
light raih^sy constructed under this Act in resjicct of the conveyance of such 
passengers upon such railway 

13 Node of settling purchase money and compensation for taking of land 
— (1) M hero any order under tins Act incorporates the Lands Clauses Acts, any 
matter which nn ler those Acts may be determined by the verdict of a jury, by 
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(2) The Hoard of Trade may, »ith the concurrence of the Lord Chancellor, 
maVe rules firing a scale of costs to be applicable on any such arbitration, and 
may, by such rules, limit the eases in nhicli tlie costs of counsel are to bo 
alloK-ed. 

(3) The Arbitration let 1889 (52 A 53 Vict c <9), shall apply to any 
arbitration under this section. 

14. Payment of purchase money or compensation — Iny order under this 
Act may, uotuithstanding anything in the f.ands Clauses Acts, authorise the 
rayment to trustees of any pnicha&e money or coin|ensatioii uot ercccding fise 
hundred iwuiids ^ 


ib) tfc 


(2) The Board of Trade may make such rules as they think necessary for 
regulating the procedure under this Vet, uhether betore tlie Board of Trade or 
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(6) if the expenditure is not capital expenditure, as if it was on account of the 
expenses of an application under this Act 
(3) The Board of Trade may from time to time, on the application of any 
council, extend, subject to the limitations of this Act, the limit of the amount 
whieli the council are authorised l>y an order under this Act to borrow, or to 
adrance to a light railway comjany, and the limit so extended shall be sub 

. , f,, 


exceed 

(5) . , . f 

applied in aid of the rate out of which the expenses of the council lu respect ol 
the light railway are ria\ able i 

£• 1 . ‘ i’ 1 , . . . _ _4 . . . this Act, the 

( Local Govern 

gh, or district 
’ ' n order 
work 
.ueh a 


“’ 1 ^ 


i.ybe, 

■ointed 

. mittec 

Lets to 
t shall 

Working of ordinary railway as light tail»ey — * ®°?i!u-^nnder 

a light 


1 wwBi 01 uwiieis lo giaia lauu oi auvauv*. , .i ./t 

•—(1) Where any person has power, either by statute oi otliew • 
convey any land for the purpose of any works of a .^In conrev tlie 

the sanction of the Board of Agriculture given under this « ’ p„ or com 

land for that purpose either without payment of any pu^ ._nvev it free from 
p-nsation or at a j rice less than tho real value, end may s J 

all incumbrances thereon meanin'’ of tho 

(21 N\ lienpver anv . wKa i« a landowner within the mcanin^ 
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.1 111/ c uii US lu «.uiu<uuiu — tf 1) j u ue I }, pit I ui auy touiiuon and 
no ti'cment over or alFecting anj common si all be j urchased taken or 
a'vjmrcil under tl is ^ct i ithonttueco sent of tl e Board of Agriculture and 


tiefsnd taken ai d a\] ere a common is divided to secure conaemcnt access fiom 
one jart of the common to the other 


(a) tleamcnding order may be made on the aulicston ofany autl ority or 

fM t{ie”Boaril of Trade in cons dering the e*icdeney of requiring tie 
' ' ' • 1 1 shall 




“ 26^Vpplie^>*>” Scotland — Tl 
follomug n edifications — 
fll In section 5 of tl is \ct tic 

I ^ substit ited for the enressio s 


IS Act shall apily to Scotland srith the 

e^IiesMon ‘ ‘Secretary for Srotland” shall 
Boanl of Agnculture” and Board of 


councils inaj to 
(3) * Vr! Iter 
deemed to be a 


shall bo sub titntrl for 
s gle arbiter > itl in the 


arbitrator " and tl at arbilir shall be 
neamng of the Landa Clauses Vets 
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and in lieu of the provisions of tlio Ailwlration Act, 1889, the provisions of 
.1 T ..j m . . 41- _ * * an arbitration shall ajjily, excejit the 

xpenses of the arbitration, in iieu of 
» effect, namely, the exiienses of the 
e In the discretion of the arbiter, who 
it manner those expenses, or any part 
ttle the amount of ex}ienses to be so 
expenses to be paid as between agent 

and client 

(4) The Lord President of the Court of Session shall be substituted for the 
Lord Chancellor , 

(5) The money necessary to defray espenditiire, not being capital expenditure, 
incurred by a county council in pnisuance of this Act, shall be raised by a rate 
imposed along wifti but as a separate rale from the rate for maintenance of 


OSes, being 

to district 
following 

inodigeatioDS— 

(0) A district committee shall not 
section tvrohereof except with tb 
a special or statutory meeting 
special notice setting forth the . . 

sent to each councillor, , 

(1) A resolution to give such cow«cnt shall not bo psvsed by the council 

unless two thirds of the councillors present and voting at the special or 
statutory meeting concur in the resolution, . 

(e) hothing in this Act shall authorise a district committee to raise money oy 
rate or loan, but any money necessary to defray 
being capiUl expenditure incurred by it in jursuance of 
be raised by the county council by a rate inijxwed along witn Uiit a a 
separate rate fiom the road rate, and any money necessary to oeiray 
capital cvi'eiiditurc shall bo raised by the county council by borrow ing in 
the manner authorised by the order, as in section stileen hereof inentioued , 


whichever is less , 
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23 Definitions.— In tKia Act, unless the contest otherwise requires,- 
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SCHEDULES 


FIRST SCHEDULE (Section 3) 

Mode op Passing SrcciAt. Resolutions 

1 The lesolution apjroTJDg of the inteation to nsaVe the apjlication uiu t he 
passed at a meetiug ol the council 

2 The resdution shall not be passed nnless a month s pi evious notice of the 
resolution has been given in manner in which notices of meetii gs ol the council 
are usually given 

3 The resolution shall not be passed unless two thuds of the members of the 
council 1 resent and voting concur in the resolution 

SECOND SCHEDULE (Section 12) 


EVACrKBElS EELATIhO TO S'lFETT, ETC 


Session and Chapter 

Title or Short Title 

Enactment referred to 

aASVict c 45 

An Act to amend an Act of 
the fifth and sixth years 
of the rei<Ti of his late 
lUjcsty KiDg IVillum 
the Faurth relating to 
highways 

The whole Act 

6 & 6 Vict c 55 

The Railway regulation 
Act 1842 

Sections four, five, sir 
nine ten 

9 A 10 Vict c 67 

An Act for regnUUng the 
gauge of rail \ays 

The whole Act 

31 & 32 Tict c 119 

The Regulation of Railways 
Act 1868 

Sectionsnmeteen twenty, 
twenty two twenty 
seven twenty eight 
and twenty nine. 

31 & asiicl c J8 

The Regulation of Railways 
Act, 1871 

Section five 

36 & 37 Vict c 76 

The Riilway R»gulation 
Act (Returns ot signal 
arrangemeuts, working 
etc ) 1873 

Sections font and six 

41 & 42 \ ict c 20 

The Railway Returns (Con 
tinuonsbrake3)Act 1878 

The wl ole Act 

46&47Aict e 34 

The Cheap Trains Act, 1883 

Section three 

52 & 53 \ let c. 67 

The Rcgnlstion of railways 
Act, 1889 

The whole Act 
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THIRD SCHEDULE (Sccriov 17) 
Joint Coshiittfes 


(«> 


(/) 


(j) iiii. *• “ r 

/M Tl,i‘oSfrum* rrocMJinS*. •"‘I of » committw, whether 

^ without the ar« uithin uhich the commute# are toexoreisg 

u 1 r euthontr, ehall be such <# way be determined hy regulations 
* 'ft» made bv the conncils si-pointimc the committee, and la the event 

s r *t “y’^tUosrr^'lA*'®”'*''*’'* quorum, proceedings, and place of 
(0 Subject . within or without the area wiUim which the com 
5?,!ttee are i) etetcue tlnir junsdictioo, sUall be buch as the committee 
direct 
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APPEXDIX IX. 

STATUTORY RULES AND ORDERS, JS96 
No 787 
RAILWAY 
Light Railwa\ 

EuIps dated Si-ptember 1896 made by the Board of Trade with respect to 
AiiUcatioiis to the Light Railway ComraissionetB tor oiders ailtlioriaing 
Li„ht Railways * 

2fot»ee {/ J^pyoui Appluaitun. 

1 Not ce by adTertisemeut —Notice of intention to apjly to the Light Rail 
WOT Cominiieionera foi an order authoneing a light railway, or for an amending 
order, must bo lubluhed by advertisement in each of two consecutive weeks iii 


he Light 
the jUn 

and book of reference and section and ot tho estimate ])eicinafter mentioned 

of May or of November, 
i,j 1 i, district and jaruh 
j iiish any ] art of the 
4 insiwction during offico 

hours 

M iih the above documents there mnst also be deposited a sheet or sheets of tho 
ordnance inaj , on a scale of not less than one inch to a mile, with the lino of 
VkAway aoMtwaWn ala genwak worse ntid dviecVitm 


* AoJe — Tiieso rules will regulate Uie jroccdure before the Light Pailway 
Cotninis»iorers where a scheme lor a light lailway has been matured and it is 
iuteiidcil to make a formal aj | lication tor an ordtr 
The Lomu isAioners will at all times be { re] areii to give eiery facilitv In their 
j-ower for coni.1 icriiig and natnnng ]n>]iosals fur tl e eonstniciioa of light rail 
V ttj » to lis submitted to them 



GoTernmMt DepirtmenU-Coi ef th** dnfl cnJcr tn 1 ct 
*.,*.,’* “"Vx *^** ~ r ', ‘ * *.'. ' ■ month 


f tlie ilnfl tinier 
■ »ner*l the Com- 

the Orce, 
• III the Setreterj 

uIm 1 tnd 3, In 
>r the month of 


Jlant, £ooL «/ T'Jtrenct, and Behans 

5 Pl»ni— Eiery jUn must ».« drawn to * scale of not less than ronrin<.l... t 
the mi'e, anl muU describe the lands intended to be taVen, and the lii,« I 
situation of the whole of the railwaj (no alternative line or worh bein'* in a 


'‘“s '^5utanee« to be marked —The distances from one ef the termini mutf v. 
shown in tnil«* and furlon^-s on the ilan. and a memorandum of tlie radmi of 
every curve not eacccduig one mile in length aliall bo noted oa the jlan fn 


p,i“an‘-'!dZ‘’cS of oSoh drains .r ..rromne'il.Il WtUj'”* 


dii“j '.rf “uil” L. "lEVrf*. or tb. E.».cd „ a ,', «. 
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one of tta termini of the railway 

In every section the line of the railway marked thereon shall corresj ond with 
the uj per surface of the rails 

15 Vertical measures to be marked at change of gradient — Distances on 
tl e datum line shall he marked in miles and failongs to cotresj ond with tl osa 
0 1 tl e plan a vertical measure from tl e datum line to tl o li e of the raihi ay 


be unaltered 


dice to the numbers on a hor zoutal scale of not Uss tl an one inch to every tl ree 
1 undred and thuty feet and on a vert cal scale of not Ic s than one inch to everv 
forty feet shall be added wl ch shall si ow the present surface of such road canal 
oriailway and the intended surface thereof when altered and the gieatestot 
tl e I resent and intended rates of ineliDation of the poit on of such road or rail 
way 1 tended to be altered shall also be marked in ft^urea thereon and where 
any publ c carnage road is crossed on the level a cros section of such road si all 
also be added and all such cross sections shall extend foi t vo hundred } ards on 


tunnel 


en to Otciien Zesiees and OtJtTS 

21 Service of notices on landlords and others — During the month of April 
r of October the iromoters must acne a notwx on the owners or reputed 
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a !l 


lai i« and re.ju sting film to state any objections 1 e may I a\e to such lands 
I mg tiVen 

I 'fry tu h notice si all be as nearli as maj be in tl e fona set out in the 
s 1 t-lu^c to tl ese 1 ule. 


<3 tie roa i authoritj \\t 1 ere otl er than a cout ty boiougl d strict oi i ansh 
council of ant road r street alo gtlicl it ts piojuse 1 to lav auy rails ortshch 
Mill 1/e otl crwi'-c interfered will Jythe|io{ sedialijj and uch notice shall 
s of the iiojosed r.iil\'ay has or 

tl IS Rule and of Rule 21 in the 
be substituted for the mot th of 

October j 


company 
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26 The estimate shall he in the follcmuig form, or as near thereto as circum 
stances inaj 2 )cnnit — 


£ilmate of the proposed Light Jtailicay. 





Whether Single 
or Double. 

Lines No ... 

Leii;,th of line . . , 

tiaUge . . . 

Larth works* 

Cuttings— Rock . 

Soitseil , 

Roads 

miles 

Cubic 

\ards. 

fgs chs 

Price 
{ler \ard. 

£ $ d 

£ s d. 

Total , 





I ml ankments, including roads 
liriigcs— Public roads . . 

Accnmnioditioii bridges and woiks . . 

^lai^ets . . . 

Culterts and drains 

Metsllings of roads and level crossings . 

(lstckee|«rs' houses at let el crossings . 

iVnnaiient wa) , including fencing 

miles fgs 

Cubic yards 
Sumber 

1 Cost lor rnilc 
chs \ i. s d 




at 1 



Permanent way for sidings, and cost of junctions 
.Stations ...... 



Contingencies . . 

Land and buildings 

. 

Per cent 





a. r P 



Total 

. £ 



Ttie same details for each b aoch, and general sumniarj of total cost 


ApphentiOK to the CbnimissiOKers 

27 Doenmenta to accompany application,— Trery a([lication to the Com* 
tni'sioners for an Order iiiuvt bo made in the monthof ilay or of I»oseniber 
cxce] t m the year 1^96, uhen it must be made in the month of Deceniber, and 
iiiuu he in the case of a cor{<orsto beilf under the seal of such l>ody, and in any 
other case aignel by the j rotnoter or | romoter*. or if there are piore than tivo, 
then by any three of them, and mnst be acconn-anied by— 

( ■) a Ck I y of the adiertrcment of the intention to apj ly fgr the order , 
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... , o t, 1r|{f nrdpr sntl of each of the documents rpm irxj }jy 

‘ * enl 

oecanerson «liQm iioliees lase t»eeu bwveu, auu h suiement as tir «» 
can then be made whether lu each case they assent, dissent, or are 
j enter , j «. t 


Gtntral 1 mu»o«» «* to ^oUtes 


. «te of notice*.— Notices and other such documi*r,i. 

«o Authentication, etc, 01^ _ or partly in writing and KirW 

. ted if signed by tlie clerk of t!,. 


m| any or by the ] remoter oV an,. 
If the notice or other documei t {» 

_^otlces and any other documents required or tut! n. 




., .e Tnade —Before lodgiDg any apphcitioa » i 
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Gentral 

31 All coTimnnicxtions to the Cemtauuonora should be on foolscip piper and 
written on one “iJe only, and should be addressed to— 

The Secretary, 

Light ^ilway Commission. 

23 Great OcorRe Street, 

l^ndoh, S W. 

32 In the esse of an application for an amending order, such of the require 
ments ol these Rules as are inapplicable mil be dispensed with 

33 Ihese Rules shall remam tn foice until modified by the Board of Tradu 

The Board of Trade COURTENAl BOYLE, 

Seiteniher 1806 Secretary 


ScneocLR. 


Form of Notice to Laodoirnerj and othera 


B’chcgto inform yon that ap|licat«on is intended to be made to tie 
Light Riilnay Comiiussioiicis foi an oiJer authorising a light railway from 
to , and tint the pn>i>erty mentioned in the annexed 

aehednle or anine i^tt Vhcreoi, sn which w® understand jou ate interested as 


act forth In the annexed echednie 


I is-i uiii II Jii 111 iii< anuexiu kik lu t. h« anaii kh oi u^i i i>y your lu uuu> » 
tis there >t Atyourcarli st coureuience, that ire may correct the same irithoot 
delay 

B c are, Ac > 



appendix. 


82 ^ 

'w.“o" ■" ■” note 



1 Pansb, 

1 Townshij 

1 ToirnUnd 

1 or oTtra 

1 liarochial 

I lace 

^nmbei 

PJaas 


|o,n.r 

1 

Occujirr 

Iroj-rtr on the 
line of tl e pro I 
}<os*(l srork or 
'rithintl elimits 
of the demtiou 
intended to be 
«I j lied for 

1 


j 


1 1 




I the undersisajd Qsient to [dissent from) my property beinff tslea for the 
proj'Ojed work [»ad my ohjectioos «ie that] * ‘ 
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APPENDIX X 

GENERAL ENACTMENTS RELATING TO RAILWAYS REFERRED TO 
IN SECTION 12 (2\ OF THE LIGHT RAILWAYS ACT, \m, AND 
NOT PREVIOUSLY NASIED IN CHAP XI 

Carriers Protection Act, 1830 (1 Will lY c 68) 

JThis Statute (11 Geo IV & 1 Will lY c 68) protects “ comiaon earners for 


1876 1 

Conveyanco of Mails by Railwajs, 1837 (I A 2 Viet c 98) 

Regulation of Railways Act, 1840 (3 & 4 Viti c 97) 

(Tbls Statute deals with returns to be made by tbe comiany, bye laws, branch 
tailu-ays, etc ] 

Regulation of Railways Act, 1844 (7 A 8 \ let c 88) 

[Tolls, Board of Trade i rosecutions, cheap trams, etc ] 

Documentary Evidence 1848(8A9Vict c 113) 

Railway Clearing System, 18B0 {15 A 14 \ ict c 33) 

Abandonment and Dissolution of Railways 18a0 (18 & 14 Vict c 83) 

Railway and Canal Traffic 1654 (17 A 18 lict c 31) 

(Iraffic facilities undue preference through traffic, special contract as to goods 
nud animals ] 

Railway Companies Arbitration Act, 1859 (22 A 23 1 let c 69) 

Lands Clauses Consolidation Act (Amendment), 1860 (23 A 21 \ ict c 106) 
Iiailway Comp’anies Powers 1864 (27 A 28 1 ict. c 120) 

Hallway Companies Sei-unties Act, 1866 (29 fc 301 ict c 108) 

[Loan cap ital account to be kept open to inspectiou, etc ] 

Linds Clauses Consolidation Act (Amendment), 1809 (32 A 33 1 ict c. 18) 
Abandonment of 1 ailways, 1860 (32 A 33 1 let c 114) 

Railways (Powers and Construction) Amendment Act, 1870 (33 A 31 \ ict c 19) 
Railway Rolling ‘^tock Protection Act, 1872 (35 A 36 \ ict. c 50) 

1 allway and Canal Traffic, 1873 (36 A 37 1 ict c 48) 

Contagious Diseases ( Vnimals) 1678 (41 A 42 Vict. c 74) 

Commonable Righta (Compensation), 1882 (45 1 let c> 15) 
ro»tOffic«(PatMU),l8a2(45A46\Kt c 74) 

1 adway and Canal Traffic, 1833 (51 A 52 1 let c. 25) 
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Tiict c arc ;jcncrallj so fi,i\ obstacles m the waj of cheap constnio. 
tnn anl Mtaplc inethoJa of workin" m the Colomea, wherever tlie 
utmo t economy is e»»tnlial, that light railnays arc frequently built 
M ulio it b^itig specially classed as such Tlius, tlie oflice (in London) 
of the A,ent<rcneral for Western Australia would probably inform 
an tn purer that the gov eminent of that colony have not adopted tlio 
svJlem of light railways and, indeed, a country winch has con 
^ riicted ^‘J0 miles of 3 feet C inch gauge railway at a cost of not moro 
a separate system o! 
ilway development in 
bio from the London 

oliice and the covtper mile of railway on both gauges (5 feet 3 inches 
and 3 foot G inches) may average ns much as i73G4, but extensions 
on tliG broader gauge were aclually made on light railway principles 
more than tliirty y ears ago The cost per mile of railways in Queens 
land IS lec-5 but the govcniment of that colony last year deputed Ihcir 
<hief engineer to visit and report on hght railways m Liiropo and 
Ameticx The average cost of railways m A ictoria is about X12,250 
jier mile, and a trial of light railways la being imdo in one or two of 
llio outlying di'^tricts The M-vllee extensions m Victoria may not 
individually shotv a profit, but they act as feeders, to mam lines, they 
contribute to the general revenue, they have encouraged tho settle 
raent and the cultivation of an increased area, tho trafGc is growing, 

. - r -«i Ti « railways m 2vew 

but lines of the 
at a cost of only 
the 3 feet G inch 
cost per milo of 

2203 miles ol railway, on ciio •■amt Mu„t, “» *lt Colony is (quotc<I 
by tho Jlinister of Kailways, >ew Zealand, 1890, Kclurn Xo 15, at) 


60 called, other than tramw ays. 

In Canada, during tho warmer sca«on of the year from .\pnl to 
&.>!) Y 


330 SUPPLLMENTAnY NOTE ON THE COLOMES 

iNovem'ber, ■ftatorway commumcaiton is open for 22C0 miles from the 
mouth of the St Lawrence to Pott Arthur Thence to the Pacific 
railway communication covers an almost equal mileage In the 
winter months the whole distance must he traversed by railway 
The paid up capital on 15,768 miles of completed railway is 
$887,975,020, or £11,263 per mile The confederation of Canada 
was accomplished m 1867 The construction of the Canadian Pacific 
Railway was commenced in 1877 The Dominion adopted in 1882 
a policy of assisting companies by grants of money and lands under 
rigid restrictions in regaid to quality of work In the East, cash 
subsidies per mile of S1600, 53200 or even $6400 were granted 
under the Railway Subsidy Acts In the "West, tlie subsidies took 
the form of land grants, and used rails were also given In 1886 the 
Canadian Pacific Railway was completed Up to tho end of June 
1894 tho Dominion Government Imd assisted the construction of 
other than its own lines to the extent of £2,250,000, the Provincial 
Governments had contributed nearly £6,000 000 and municipalities 
nearly £3 200,000 The railways referred to on page 109 as 
examples of cheap construction on a narrow gauge have long since 
been incorporated in the Grand Trunk Railway and the whole of the 
Canadian railway system is now laid on tho 4 feet 8^ inch gauge 



SLTPLEMEMARY NOIK 0 ^ THE PROJIOriON ANI) 
^^ORKI>G or LIGHT RAILWAYS. 


(Sectional Di«cu«sions and Conclusions relating to Light Eailivays 
ported in the /n^ernationd/ Ratlicay Congress Bulletin, toI 


1607 ) 


re 

It 


Cv\inliiUf.<' Tinili (‘'f do Dicker’s paper) —Feeder lines serve 
local public and national interests so laigely that they should be 
ftSsuted, if necessary, by corporate bodies Tins assistance should, 
preferably, take the form of lubscrtplions for ordinary shares The 
^at companies should not supply capital to the feeder lines, but 
should pay them a bonus per passenger or per ton Through book 
„ of coeds IS not advised, not only because tlie expense of tlirough 
.Mvice falls mainly on the small line, but also because the latter is 
forced to adopt the rate*, classilicatioii, regulations, and system of 
l/pounts wliicli obtain on «'e big line Tlio small lino requires little 
or no classification, and should be able to apply its own rates (pp 

^“'n^lailiion of Korrmed Roimremenis for Light Ratlxcngs -Govern 
are cencrally recommended to facilit-ilo the construction and 
“ itn" of railways, which, however, must not bo allowed to 
unfairly "ith existing Jiiies Similar facilities should bo 
to lines of light trafTic winch form part of mainline systems 

Ligl t Rndtraij* 1y Lswinq — Vs a rule 

. t!«te should provide the roIhng-sto.k and the terms upon wluch 
ii!n- stock 13 to bo taken met on the expiry of the lev«e reouue 
the consideration Tliero would bo Ie« oljection to a 

on the repayment of actual expenses >f the lessee 
gubuJy jncrea^inq the net receipts, as e.?, if he were awarded 

of working The 

■ * reecamended It 

. percentago of the 
Idition, whether or 
reccpl., 

not tii“ ** 
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and ^\hQthe^ or not there b© a epecinl roTiuneration based on 
passenger mile ’ • * 

Ltq}it Rath 
ing the best p 
of one site or 

conditions of each case (pp 118C-1197) 

Uiaheifor Light RaiUeaya- — Here, again, it must be recogni®ed 
that the conditions are too variable to allow of definite conditions 
being formulated as to the •special brakes to be used on light raibvay® 
It IS obvious, howQvor, that economy must be tho hrat consideration 

(pp 1200-1221). 



INDEX. 


Acra — 
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Earlier Railrray Acts framed like 
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X 
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Railway eonstraetion facilities, 8, 
154 

EsCTletloa ef wlwayi, 8, 6, 15, 161, 
169 

Tranwaya, 8, 157 

A.lamolionljglitrailwa^ain 


Austm Hangary— 

Cost, 90, 98 

EcoDomies, simplification*, etc 89 
93 ’ 

Financul aaslstancc, 90, 91, 95. 
Gauge, 90, 94 
LcgulatiOD, 89, 91. 

Revenue statistics, 90, 93, 95, 98 
Roa^la utilised, 69 
Ixle loads prescribed, msximum— 
Enclaod, 5, 154 
ilolland, 98 
India, 182, 190, 239 
Axle loads suggested, tnaxmnm— 

a land, 4, 157. 
a, 125 


ilture^Roy®! Comimasion on, 21, 

L_-See ITniltd SM % 

•tti on tramways m Italy, »9. 

i’lTo 111, 112. 115, 114. 

« 111, 112, 115 
•lOUtll l\olc3, 112 

en'Und, 112 

tnuealatutics no 

h Australis, 111 
am. 114 


rro^ura for obtaining concesslen, 

Rates aud fares, 37, 48 
Rerenueetatiitics, 45, <«. 
lujlling-atock, 84, 40, 2J5 


Limi iuiiway d' 
158, S7i 
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Board of Trade, Inquiries held locally, 
if necessary, by, 25, 172, Appendix 
VIII 

Board of Trade, Powers of— 

0^- ‘ 


„ , „ IWS 

Kailways Clauses Act (18631, 164 
Regulation of ^ilwsys Act (1868), 

167. 

Regulation of Railways Act (1871), 

168. I 
Regulation of Railways Act (1889) ' 

169 

Board of Trade, requirements of, 208 
„ ,, Statutory Rules for 
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STEAM - BOILERS: 

XSEIR DZrECTS SIANAOEMENT, AND CONSTBUCTIOK. 
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CovTENTa— I EXPLOSIONS Caused (i) by Overheating of 
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THE DESICH AND CONSTRUCTION 

OP 

LOCOMOTIVE ENGINES. 

WITH AN HISTORICAL INTRODUCTION 

R. PRACrrXCAXJ TEXT-ROOK 

For the Use of Engine Builders, Designers, and Draughtsmen, 
Railway Engineers, and Students 
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WILLIAM FRANK PETTIGREW MInstOE 

With a Section, on American and Continental Engines 
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0( Uer Majesty* ratent Offlcs 
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TilL MhCIIAKICS GUIDEt A Hand Book for EDgineers arid 
Artuana. With Copious Tables and Valuable Recipes for Practical Us& 
Illustrated. EJttun Crows 8»o aolh, 7/6. 
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WORKING OF MARINE MACHINERY 
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Scx^•TLl^cs, A>D Presscrks Safett Valves, Sprisos, 

Fimscs A**!) iloirrnvos, Ac, 

COP THE USE OF ENGliNEERS. SUR\ L\OKS. BOILElt MAKERS. 
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MDNRO k JAMIESON’S ELECTRICAL POCKET BOOK. 
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THE MEM DENSITY OF THE EARTH : 

An Essay to which the Adams Prize %vas adjudged In 1893 in 
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CHARLES QBIFFIN <b CO.'S PUBLICATIONS. 


By PROFESSOBS J. J. THOMSON & POINTING , 

lo Large 8\o. Fully Illustrated 

A TEXT-BOOK OF PHYSICS:. 

COMPBISIhO 

PROPERTIES OF MATTER , SOUND, HEAT, MAGNETISM 
AND ELECTRICITY . AND LIGHT. 


BY 


J. H, POYNTING, 


J. J. THOMSON, 


LiM ?«llow of Colle*» CAUbrldf* 
Profeisor of PUjttei, M«son Coll«j». 


*«f Wponmeaul ?bf» Vi In th»"ijti°Tertity'' 
of CAUbridKt 


F*ilo« of Trlmtr College Cambndge 


*** PullwAfu’ .Vote —It IS intended that this iupobtant and IOM3 expected 
TbsaTise shall be issued m sexurate Volumes, each complete in itself, and pub- 
lished at regular intenals, beginning with Sound, now at Press 


In large 8vo, with Bibliography, Illustrations m the Text, and seven 
Lithographed Plates. 12s dd. 

THE MEAN DENSITY OF THE EARTH: 

An Essay to which the Adams Prize was adjudged in 1893 in 
the University or Cambridge. 


BY ^ 

]. H. POYNTING, Sc.D., F.R.S., 

Late rdlou of Trinity College, Cambndge, Professor of Physics, Mason- 
College, Binninghatn 


“An ncroust oftbla nbl«ct niiDot faD to be of esisT end osaiaiL iitsssst to theaelcallfle 
ilod. £,i>-cullr I* Will II « rate «bni Ilia account la sW'n br one arbo bsi cootribulcd ao- 

r>b«idcraUT a, baa Prof ‘'ornllsc to one prraent «uta of kBOwledfe with rpnjert to a t«it 

ItlcBlt iubjort. RenjarSiWj bai Bewtoaa *«l<isat« been TcriBed by Prof Porntio* ■— 


tOUDOII; CHARLES GRIfflH S CO. IIM TEO, EXETER STREET, STRARD. 




NAUTICAL WORKS 


ifi. GRIFFIN*S NAUTICAT. 

Edited bt EDW Iff iU;j[ iiuj i 
Uu’CTilirinfr Flr«tais»Tnoll> Douse t«rtlflc«« AhVi„ . 

ASD Bims, MllMi by bAltORS for ^ * . 

• •n-li «r*its *-/'a«>ytaw a tekt rgBFiri b— . 

l}ebs»liof”"y*“" * '’'"’I'Uleln 

„ jSrsr»-i« 

Know your , O'™ s!!'fitW”h,,5''^JT,^s^;' •;■< s«bn,„ ,, 




..»»■ WAWUWJVV— 

0 . -B»«.i,otion and Maintenance of Vossetr w 

-_ “"“lor 

. ..«ti • Theoretical and Practical Uy i, 

KaTlffation . j Haiujc Atux^iu* t, iy ^ »‘iiai.» n 

■ r«EfO*^T ;r? .. oTAICABIS. — ibiiutr* .lifrrrruri- ?» 

ldl.OOKltodoT5^0t7J„0-,h,„ „ 

, «„i,aiiics.- ‘.“-‘I" 'ri""*-- '‘"•>• 11 , 


i"su;jis;!,«!sr'irc? 

...IIT USII’E’ L. —*1/ J 


stiipiaaj,.^ ri'o'-f'F 

i;\g'^UTUSirnLj-»W^ ^omcBri:.®*" 

TlR^fFiTTco.Timif^g^ ^ 
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OHARLSa ORIFFIir A CO’S PURLWATJONB 


gRlFFIN'S NAUTICAL SERIES. 

Price Ss 6d Post free 

British Mercantile Marine. 

By EDWARD BLACKMORE, 

MASTER MASINEtt ASSOCIATB OP THS IKSTnVriON OF NAVAL ARCHITECTS 
MEUBBS or THE IKSTITUTtON OF ENCD.EEES AND 5H PSUILDEES 
IN SCOTLAND EDITOR OF GRIFFINS NAITI CAL SERIFS 

Genervl Contents —Historical From Early Times to 14SC— Progrew 
Tinder Henry VIII —To Deatii of Mary— During ilirabeth’g Reign— Up to 
the Reign of 111 The I8th and 10th Centuries— Institution of 


ITB rRS>tT snd EMOTVIHT — 

obleh shows ibst ths writer 


uforinstioii—ShouIiI be in the 


WORKS BY RICHARD C. BUCK, 

oftBeTbameA NsutesITn B BgOolUge IlhlS Worcester 

1. A Manual of Trigonometry: 

With Diagrams, Examples, and Exercises Post-free 3s 6d 

*,* Mr Buck 8 Teit Book has been nfecially pkepared with a view 
to the New Lxamtaations of the Board of Trade, in which Trigonometry 
IS un obligTtory subject 

TblA EM ELBTLT IEA<*nCAL and aSUASVE TOLLEE. — ScAool «a«Mr 

2. A Manual of Algebra. 

eleoieotsrr works on alhebba «nl SRirosouSTST are wiTlieo specisIlT for 
ihoae wbo wlU have llitlo cppponanltr of c nealtins; a Tvtcber Tney are boukt lor sair 
Btir " All but ibe sltnilox cxpUoailoos bRTe tnersror* been arolde I and ANswaas to 


•,*Fe>'eo“r'«'«U»lefO'iiW'*s''*eticALSta »« isep eS 


LONDOH CHARLES GRIFFW 4 CO LIMITED EXETER STPEET, STRAND 


nautical noRks 
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gRTFFIN’S NAUTICAL SERIES. 

Pnce 5s Post free 

JL OF 

elementary seamanship. 


B Trifirr hocss 


WiUi Front spifoe, Twel« “* Colours) aad lUuatritions 

^ . r*«xTr\TS.— The Building of i Slip larts of Hull. M-uts 

\%inS 4e-Gear Lead and Ix^g ie - R,-nng 
^5 of o„ 1„ M L 


PneeSs $d Post free 

TstAViaATIOK: 

e^ttfLCtlCIkX. ANO -TKEOIIEXICAX.. 

DAVID WILSON UAUKEIt R.h H P I! S F», ic, Ac, 
^^ILLrAM ALLINGHaM, 

nwKWss uoiocBS, aanoatiov scibive *m asr imuim-cr 

(,'^„n,crou3 Jlluetralloni. .niu'' :eiamfiiatlon Qiicfliioiia. 

-Pefinitiona— latUule and Longitude— Trutrumeot* 
GOEBAL ‘■‘’f;" ctionof Cour»e»-l’laDe ''ailin — Traieree Sul ng-Iiir>, 
vavi^atioB— Co . ^{„5Pe Intitule ''ailing— Mercat. r » dart— 

A " ?f£ng-Ci rrent «lailm2— F itionly iM-ann^-t.reai ( ircle '^,1 og 
«*^j^_Qae»U DJ-'rr»n‘“> Emr-\oiiietT>u. L irful llmt^ 

r«>ellieNe«Cro A 


Olj' 


•^Crn or compfiirser || 

. >ooE fperia j a-iartej la Ike ^»w 

r ^u,,<,o«n»«>e*eDceclNaTtf»i 'naaas,Bi 


•F*.ILJJ S 


’ ...roreomr''" tii. of Owm,. \at«c*i.«auu.„ 

GRIFFIN 4 CO IIMITCD, EXETER S 
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OBARLES GRIFFW A CO'8 PUBLI0ATI0B8 


GRIFFIN’S NATTTICAL SERIES. 

Cronn Svo, with Numerous IIIaHtrationa Handsome Cloth 3 b 6d 

Practical Mechanics: 

Applied, to the Requirements of the Sailor. 
Bt THOS MACKENZIE, 

Hatter banner FRAS 


“ This excellent book 
—Balure 

“ Weu ssobth th« money 


contains a Lanas AUOCjiT of infomution ’ 
will be found excesdivolt heipeul ' — 


I ' Len 

in Pkacticvl 'Meckavic^’ It i<i a l;pes ExtsnmcE 

>> hat an amount we frequently see wasted by n^ng purchases without reason 
and accidents to spars i.c &c ' ‘Pbictical SlecnAMCS* would sat e ALL 
TK18 "—(Letter to the Author from another Master Manner) 


Crown 8 to, with Diagrams 2s 

Latitude and Longitude: 

SCo'W to Find tliexn. 

J MILLAR, CE, 

LaU luerttary la(A</a<r f Eaj iKT t and Shipiua<ltrl in&vUant 

** CoNciaFLi and CLESWa writtev cannot but prove an acquisition 

to those studying 2saiigation — J/onaeJnjineer 
“ Young beamen uall find it naMST and LScrCL, stilPLE an 1 clear. — The 
Answer 

lor Complete List of GRiFn'f e Nactical *5ERjEa, see i 4o 


LONOqV CHARUS GRIFFIH 4 CO UHITEO. EXETER STREET, STRAHO 



yjUTICAL VOBKS 


49 


r,mTTIV*S yAPTICAL SERIES. 

In Crown Sro. Hand ome Cloth 4s 6d 

THE LEGAL DOTES OF SHIPMASTERS. 

BT 

ni'VPmrT WM GINSBUKG, JfA, LL D (Cantab) 


g/g<r AlP AT SSA. 



SMITH FROS 


OCEAN METEOROLOGY 

"officebs of the .ierchant navy. 

u'lLLTAJI ALLINGII.AM. 

. . - 

SIBEET, SIP«M 

[_0^D0!^: CHAHi-tf 
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OB ARLES GRIFFIN A GO'S PUBLIOATIONS 


GRIFFIN^S NATTTICAI SERIES 

Crown 8vo with Numerous Itlustratioos Handsome Cloth Ss 6d 

Practical Mechanics: 

Applied to the Eeqmrements of the Sailor 

By THOS MACKENZIE 

ilnerUa ntr FPAS 

Geveral Oontekts —resolution and ‘ •»t> j 

by Slachines and L ing Agents — Th 
^emeks as Bent Levers — The Wheel a 


This kzceuskt book contains a larox a»017Iit of infomatioo 

Well WORTH the money will be found sxcE£PI^GLT helfful — 

Snpmn!; ]Torld 

^ lio Ships Officebs bookcase wU henceforth he complete svithout 


Crown 8to with D agrams s 

Latitude and Longitude; 

to Find tliexn. 


Vr 3 MILLAR CE, 

laie s<ert nnj to I/It Jail f Fog n t t aiit Sll(pi>‘ litrt in SroUanJ 

cannot but prove an acquis t on 
le Eng nter 

S beamen will find it IIASRT and r«Erci. sihple and clear. — Th« 


V\ 1 or Complete List of Grifh^ * Nactical Sekic- 


LOSDO\ CHARLES GRlFflN 4 CO LIMITED EXETER STREET, STRAND 



TACTICAL WOJiXS 


4? 


GRimW*S NAUTICAL SBRTPs 

laCrowaSro Itandcome Cloth 4s Cd 

THELEGALflmOFSflIPMASTEliS. 

Br 

IJKKKDICT WII GINSBURG, MA. XLD (Cantab) 

(•flhtlDnerTcinpleaiMl&orttKmCircuit Bnmster tit Lsn ’ 


e/RST AID AT SEA. 

With Coloured Platen and Numerous llluttrations $s 

K MEDICU-AW SURGICAL RELP 

FOR SHIPMASTERS AND OFFICERS 

/AT rP/e MERCHANT NAVY. 


wji JOHFSOK SMITH, FR.CS, 

princir*! OflJwr &!»in»n» n<i»i>iul Grffnnlch. 

. .tt«n(lon ct »I] lnte«sl«4 '•T?,'* V, ai, 

^ ** *" ®*° 

'■ 5rrfaocfc«»’*'“’* nrirrri- '—Tf • 


OCEAN METEOROLOGY 

JOB OFFICEKS OF THE MERCHANT NAVy. 


WILLIAM ALLINGHIM, 

J„»l I.UiT •»! rntUru 

. uv, lED. 
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OE ARLES QRIPFIN A GO’S PUBLIOATIOE8 


GRirriN’S NAITTICAL SERIES 

Crown 8\o with Numerous lllastrations Handsome Cloth 3s 6d 

Practical Mechanics: 

Applied to the Requirements of the Sailor. 
Bt THOS MACKENZIE, 

iloittr Uartutr F&.AS 


“ This zicellent boos contains a large AM 07^T of information ’ 

—J\afure 

* Weil WORTH the money will be found ssceepinolt helpful — 
Shipn\i\g iroiff 

^ >0 Sjiips Officers bookcase will henceforth be complete without 


Crown 8to, with Diagrams 3s 

Latitude and Long’itude: 

SCo'w tio Find them. 


Lot! Si 


J MILLAR, CE, 

lUnfEntm t anil in SmU 


S beamen will find it BA>nT and cscrUL, RlupLE and clear. — The 
t lor Complete List of CnirnN A Nactical Seiiie« seep o 


LONDO\ CHARLES GRlFflN i CO, IIMUED EXETER STREET, STRAND 



XAtJTICAL WORKS 


GRIFFIWS yATITICAL SBRTpr 

In Crown 8ro Ilaiidsotno Cloth Cd 

THE LEGAL DOTES OF SHIPMASTERS. 

BT 

IlKSKIUCT AV-M GIXSBURG, MA, LL D iCkstxji^ 

('(t*<eIB^<r1>mpI«lIlJ^ottbcmCllCl]it BiirmtcFgt Lav 



ettfST AID AT SEA. 

With Coloured Plates and Numerous Hfustrations gs 

A MEDICAL -AND SURGICAL HELP 

fob shifmastebs and officers 

IIV THE MERCHANT NAVY. 

JOHNSON SMITH, ^ FHCS, 


ocean meteorology 

FOB OFFICEKS OF THE MERCHANT NAVY. 
WILLIAJr ALEINGRAJI, 
r„, Co bpM» !•'■» It-,, ^ „ 
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OEABLE8 OBIFFIN A CO 'S PUBLIOATIONB 


GRIFFIN*S WATJTICAL SERIFS. 

Tiuru Edition IJ ijA Nrrmtnxu lUu^trattonn Eandsomt Cloth St 

KNOW YOlJR OWN SHIP. 

By THOMAS WALTON, Naval Architect 

SPECIALLY APRANGEn TO SCIT THE REQUIBGUBM9 0¥ SHIPS OPPICEBS, 
SnrP0\V\EH‘5, aOPZRINTENDKNTS, DPAUGUTSMEN, ENGINEERS 
ARD OTHERS 

This work explains, m a simple manner, such important 
subjects as — 

Displacement, Deadweight, Tonnage, Freeboard, Moments, 
Buoyancy, Strain, Structure, Stability, Rolling, Ballasting, 
Loading, Shifting Cai^oes, Adinission of Water, 

Sail Area, &c, &c. 

' The little book wiU be found exceedtnglt uandt b}' most ofEcers and 
efflculs connected^ wi^ ehi^pping ^ blr Waltons work wiU o^m 


Lrtginter 


U\ THE Samf AcTHor 

In Preiaraton 

THE CONSTRUCTION AND MAINTENANCE 
OF VESSELS BUILT OF STEEL. 

*,* tor Coti plete List of GriFFiNS Nactical bEicies, see p 45 


IC«D01 CHARLES GBIFEIR i CO LIMITED, EXETER STREET, STRAND. 



GEOLOar, 2£ISItfa, and netallurgi 


«7-S. Griffin's Geological, Prospecting, Mining, and 
Metallurgicai Publications. 


UanH^'^m Cloth Fully Illuftraietl Post het 

*’ PractlcalAidS.SrdEd.PROF Grevwlle Oole 
W Open Air Studies, 

Criflln's "New Land” Series ^ ijyPRor Golf 

‘ • lEBT Cox A R & M 

; ■ , ' . )rdce 

■ . . AS L\os 

■ . . B Ntvi Foster 

* ’ Ilucnrs !• G & 

AND HoLLO^> 


31/ 
1& 
10 C 
6/6 


5/ 

•1 6 

34/ 

18/ 

40/ 


Bennejt H Bnoton A R •' ^1 , 7/G 


O CtrruAW A M J C L 
Prof J O La^n, 


10 6 
10/C 
30/ 
0/ 

10/6 


. 15/ 


Petroleum, , p , 

»Iliie-Surveyin|-.«''“ 

Blasting and Eisplosives, 

(Elem’entary). J 7 "”0*":^^“'' 
Assaying. jEJ bvPiior Ruijlrts Ai.ste\ 

Griflln's Metallurgical Senes J cL FRb, 

1 Introduction to Metal |ppor kobcrts Atsirs, 

liirffV. 4 tl» Ed , J 

2 Gold, Metallurgy of. kikk» Rose, A R S M , 21/ 

3rd Ed, - 'xiios Turner, \ RSM 

3 Iron, Metallurgy » P IUkrord a RS M 

4 Steel. . H F Collins, A R S M 

5. Silver Machinery, H C Jenkins, a RS 3 i , . 

e! Metallurgical Macmne y,^ ^ ^ jo„>sos. !• GS. 

Getting Ggjj^gfting: and j poBcmrs and McAIillas, 

Beiminr.^ G McMillan FIC, . 

Electr^Me‘j“;;^^eller-sArt, Tno<. I. 

EXETER STFEET, STBIVD 


10 / 


3;C 
21/ 
10 6 
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Demv 8vo, Handsome cloth, 18s 

Physical Geology and Paleeontology, 

OJV TEE BASIS OF PHILLIPS 

V7 

HARRY GOVIER SEELEY, FRS, 

rROFBSSOK QP GBOCRAPMV |M KltfCS COU.BC> LOKDOM 

^Itb ^iFcontlepiece in CbtomosXitbogtapbs, anb S^lluettations. 


reputation he already deservedly bears as a Teacher ’ — Dr Htnry Weed 
ward , F R S ^ xn the " Gtelagxcd ^agatine" 

“ Professor Seeley s work includes one of the most satisfactory Treatises 
on Lithology m the English language So much that u not accessible 

m other works is presented in this volume, that no Student of Geology can 
aRord to be without it "--Amertean /oum^e/ En^neermg 


Demy 8vo, Handsome cloth, S4 a 

Stratigraphical Geology & Palseontology, 

0^’ THE BASIS OF PHILLIPS 


BY 

ROBERT ETHERIDGE, FRS, 



PPACTICAL OhOLOOi AND PROSPECTING 


“Works by GRENVILLE A. J. COLE, M.R.I.A., F.G.S. 

rnfeacpr of Coolosr w ih* Rojal CoBeje of Sciobcb for Ireland 

PRACTICAL GEOLOGY 

(AIDS IN): 

WITH A SSCT/OV ON FAL^OVTOLOCY 

ET PROFESSOR GRENVILLE COI E, M R I A FGS 

' n pan Ke uriicen VViii) Frontispiece 

rinfh tCA 6<1 


OBKEBAL CONTENTS— 

PART 1— SAUPUNG or THE Eakths Crust 

PART II — EXAWIKATIOR Ot MINERALS 
PART in — ERAKINATIOM or ROCkS 
PART IV —Examination op Fossils. 

# 1 of tie e»»lIU4»< «B of O' »OCi» IB B tlut 

“Prot “ eett.MHO op th« miqmmt p«*i»«. Her* n 

ui I"»AWA»11. All the <J «<* OB. «. jittB •Kh the ut« 

-..I ..... 


nPEN-AIR STUDIES: 

^ An Introduction to Geology Out-of-doors. 
pMFESSOR GRENVILLE COLE, MRU, FGS 

t>' f.n r /f -'2/' " ' 

For details, see p 86 


p-H lted by PnOFESSOR COLE. 

“New lanii" Series for Colonisls anil Prospeclors 

I flu (SCO next page) 
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The “New Land” Series 

OF 

Practical Hand-Books 

Fop the Use of Prospectors, Explorers, Settlers, 
Colonists, and all Interested in the opening" 
up and Development of New Lands. 

EDITED BY 

GRENVILLE A J COLE, MEIA, FGS, 

Professor of Ceolojry in the Ro}a1 College of Science for Irelinil 
In Urge Cronn 8vo, with Illnstrations 


VoL 1 —PROSPECTING FOR MINERA.LS By S 
HEfiBEPT Cot, Assoc R S M , M Inst M M , F G S (p S’*) 
VoL 2 — FOOD SUPPLY By Robept Broce, Agricultural 
Superintendent to the Royal Dubbn Society With many 
Engravings from Photos:raphs illustiating the chief Breeds 
of Cattle Sheep, Pigs, Poultry, Ac 4$ Cd 
OssaasL CovTZ'.TS — Clvniate and Soil— Drainage and Rotation of 
Crops — Seeds and Crops — \cgctaHe8 and truiu— Cattle and Cattle 
Breeding — Sbeepand '■heep Rearm;— 1 igs—Ponltry — Horses — The Dairy 
— The banner a Implements— The pettier a Home 

A r acticol Hand b ok for ibe qm of Culonists an) rarmars by one of tbe asisst 
artr t'foe’, aoil most szriniEvctD aoRicitTiaat wtircM ot tba day — isiift iiriUih 
iaf fk luntt 

1 a STLia w tb m leh Piucruat. and co^ciaaiT ptt I roriaslloo —Fa mt < Oatitli 

Vot 3— >EW LANDS AND THEIR PROSPECTIVE 
advantages By Hocii Robert Miil, D Sc , 
F R S E , Librarian to the Royal Geograpliical Society 

VoL 4— BUILDING CONSTRUCTION in WOOD, STONE, 
Ai>D CONCRETE By Jas Ltov, M A-, Professor of 
Engineering in the Royal College of Science for Ireland, 
sometime SupcnntendcntoftheEngineenng Department m 
the University of Cambridge, and J Tailor, A R C S I 


Other Volumes vmH folloa, dealing with subjects of 
Pniuan Ijipouta>ce in the Lximinatiov and Utilisatiot of 
Lands which base not as jci been fully developed 


LONDON CHARHS GRIFFIN i CO LIWITEO, EXETER STREET. STRAND. 




PROSPEGTINO AND MINING 


GRIFFIN*S “NEW LAT9D” SERTrs 

Nt<rRttdj irSfA Illuilrauont Pnee in Cloth, 5i itronnlv bennd %n 
Ltwher, t» Gd 

PROSPECTING FOR MINERALS- 

A PRACTICAL HANDBOOK 

For Prospectors, Explorers, Settlers, and all interested in the 
Opening- up and Development of New Lands, 

BT 

s HERBERT COX, Assoc R S M , M Inst JI M , F G S , Ac. 


Seco^o EwT'"' H'ltA /Wujfra/ioBf C/ofA, 3i. CJ 

getting GOLD: 

A gold-mining handbook for practical men. 

BtJ. 0 F JOHNSON, FGS., A.I3tE.. 

Iif» llenil««f 4o«irtU»<»o Mliw-U4D»c»n AiiocUtion. 
Ca'rE>r^-lnto>.lnrtot^_ 1 PwpectiBj 


MifiK l CO. lIUrTED. exeter sireei. strud. 
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CHARLES ORIFFIIf A OO.'B PUBLIOATIONR. 


ORE & STONE MINING. 


BY 

C LE NEVE FOSTER, D Sc., F.R.S., 

rtOFBSSOR OV UIIINC SOVAl. r m.I.r r.B SCIEHCE H M nSrECTOR OF MINSE 

SECOhD Edition With Frontispiece and 716 Illustrations. 34s 


‘Dr Foster’s book was erpected 
tation. A MOST admirablb 

SHOWN MINERALS Probably stands ; 


I be BFOCH MAKIHC, and it fully justices such expec 
(CCOUQt of the Btode of occurrence of practically all 
SB iVALLBofercompleteness “ — Th* Mtimcyfuryuil 


GENERAL CONTENTS 



Aeeldents. 

••Tbit mrocM mahinc work 
stvdeoif *■— ttnj HAtlenmAi 


. appeals to mim of ExreaiaMCS no 
urAe Znhtng 

ZlHhrf! /HrPfTf wid Hitlnwii 


less than to 


ELEMENTARY MINING AND QUARRYING 

(An Introductory Text-book) 

B\ PrOF. 0 LC NEVE FOSTEH. F.R S 

In Crown 8»o With Itlostrationi [Shorthj 


lOSDOS: CHARLES GRIFFIN i CO, lIVriEO. EXETER STREET, STRAND. 
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03ABLS3 ORIFFlir A CO:S PDBLIGATI0N8 


IPETlES.OIliEXJM: 

AND ITS PRODUOTS: 

iL pRACTicjLr. atise:. 

BT 


BOVERTON REDWOOD, 

TBSE, PIC, Assoc I»sr OE, 

OS Corr Mem or the Imrer «1 Raesan TedmlcAl So etv Mem or the American Cbemlca 
Soeietr ConaultlnK A te ser to t) e Corpocatioii ot London under tt t 
Petroleum Acta Ac Ac 

As^rted bt geo T HOLLOU AY, PIC, Assoc R C S , 

And l^nmerous Contributors 


In Two Volumes, laarge 8vo Price 45a 
XOttb ■Kumcroug /iftapg, platee, anO SUiistcations In tbc tlcit. 


GENERAI. COHTENTS 


t General Historical Aceonnt ofi 
tbe Petroleum Industry I 
Q. Geological and CecgrapUcal 
Distribution of Petroleum and 
natural Gas 

HL Cbemleal and Physical Pro 
pertlss of Petroleum 
IT OrlglnofPetroleamandRatural 
Gas 

▼ Production of Petroleum 
Natural Gas and Ozotcerite 
VL The Refining of Fetroleum 
Vn. The Shale OU and Allied In 
dustrlee 


vni Transport, Storage and Dls 
trlbutton of Petroleum 
DC. Testing of Petroleum 
X Application and Usee of 
Petroleum 

XL Leglelatlon on Petroleum at 
Borne and Abroad. 

, xn Stitutlce of the Petroleum 
I Production and the Petroleum 

Trade, obtained from the 
most truetworthy and official 
I Bources 


“The »I0STC0MrRE^E^elVr A^Dco^VEMe^TACCOP^-T that has jet appeared 
of a pgantic industry which has made incalculaWe additions to the comfort of 
ciTilised man Tho chapter dealing with the arranijeroent for storage 




LOSDON: CHARLES GRIFflH 4 CO. IIMITEO, EXETER STREET, STRAND 



iroifrs ojr At/jtijfo 


MINE-SURVEYING (A Treatise on) 

For thi ust of Uanagera of Mines and Collieries, Students 
at the Soya! School of Mines, dc 
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PREFACE. 


' publication of tlio last two Editions of the “OnriiNrs nr 
JupisPRODENCE FOK Indum Cbiuinal Coouts," tho Antliors 
ten advantage of tliomany valoaWo cnticisms tbnt liavo 
d m tbe columns of tbe vanous public prints, botli m 1 uropo 
India, nnd likewise of tbo pctsonal observations and sng- 
as that have emanated from their legal and medical fnonds 
result, tbo text has been revised, the technical details annotated 
tho purpose of rendering the subject thoroughly intcUigiblo 
tho lay render, whilst tho mnltor has been enlarged to extend 
.^^sphero of usefulness 'With theso objects »» view tho hook 
3 now produced uuder the more comprehensive title of ‘ Octuses 
5f hiRDtCAt JcRtsrrcrcEscE rot Ikdu,’ and it has been divided 
into five Section^ namely 

I — Ifethod of investigating Medico Legal cases in India 
II — Deaths from Violence— "Suicidal and Ilomicidal 
HI — Offences agaiost Chastilv, Infanticide and Faticnle 
IV — Life Assurance and lu^aaity 
V —Poisons 


boing, in the opinion of the Authors, one of the most va 
the improrements to which the hook, in its present form, 
claim 

Generally, much that was obsolete and snpererogat 
previous editions, has been expunged and new matter subst 
The additions are comprised in tho Chapters on “Medico 
Evidence in India/’ “ Wounds and lujunes,” “ Rupture of In 
Organs,” “Hanging and Strangulation,” “ Rape, Infanticid 
Pceticide”, whilst the Chapters on “Poisons” have been elab 
and a medico legal account of several important poisons a 
A Chapter on “Snahe Poisons” and “Snake Bites” which had 
inadvertently omitted from former Editions has also been i 
porated 

It may be thus noticed that the Authors have endearouro 
deal with Indian medico legal matters esaontially from a. prac 
standpoint, although, where absolutely necessary to the oluc 
tion of the text, the scientific aspect has not been neglected, 

Mr GniflOLE deanes to add that as the entire revision, annota 
aad extension of tho scopo of the book has been carried out 
his CO author Surgeon Captain Patbics Hehir, the matter net 
perhaps, no further authenticity 

It has been oar intention to adapt tbo book to tho requi 
meats of not only the Subordioato grades of tho Medical Servi 
but hkenisD to Police Officers, Subordinates of the Judicial Sern 
and Pleaders Ithas,hoac>cr,becn difficult to properly adjust t 
scope of tho work, and if, in our conception of its need'i, it lias th 
been rendered mote vornuiinous, wo hope that it has at the san 
lino been made more complolo, and that tho changes effected wi 
no way nuhtato against its osefulness for those classes for whoi 
L pccialli prescribed In short, tho book is intended to proud 
* medical laau lu an lotclhgihlo form with such matte 



PREFACE 


T"? IS contained in tl t more eonijirclicnsnc nni) tedimcnl works on 
Indiin Mulicil Iiinsprudcncc, sach ns thos^ jj£ CnEVrrs and 
Lyons — free from all that might otlienvisc ho ^omplcx 

Wo Invo to express our thanks to tho ninny niithonlics of 
whoso Works and Reports wo havo freely ourselres Wo 

desiro specially to acknowledge the help wc Jj^yo received from 
Chever’s Medical Jurisprudence in India, TAYj_Qj.»g PfinctpUs and 
Fracttce of Medical Jurisprudence , Lton's Jurisprudence for 

India, Mackevzie’s 3/ciico Legal Ecpmcnrcjiu CaignHa Hdseand’b 
Jhrenste ilfcdtcine and Medical Police , Tidy’s I,gg(il Medicine , Gcr 
AND Fereier’s Forensic Jlfedifinc , Rlytii’s Stewapt’s 

Trials for Murder hj Poison , SiR Joseph FAYi^j„»g Tf anatophidia 
^rjndm.. yiwj;N.T JlraiiR)* JnnJmnr/s t/f 
attire , Wall’s Poisonous Snal es of India , and «(>yenji contn- 
hutors to the various volumes of tho Indian Medical 

iScJcnce, espocnlly Harvey, Kenneth McLeop, y- ncienis'!o> 
CoLLEN, and others All spccnl abstracts, qnot^fion,^ nad remarks 
ha\o, «o think, been acknowledged m tho of 

Should «o ha\c unwittingly withheld tho nan^Q cf writer of 
wlio'so work wo have made u«c, wc would hert, ^xpre^s oar regrety 
for such oini<isioii So much, howe\cr, in Junsprudeay' 

and its allied subjects has become common prop^j^v that it 0/ 
difficult, if not impo's^ible, to assign to tho nghtfyj ^\uthor Iny 
m particular references 

\\ 0 take the opportunity of stntingthat by J{£.<;q]ui 
dated *^111 June, IS'^O, this book ha'« l>ccn ndoplf.j j,^ 
incut of ^^nd^as ns tho text book on 'fcdical 
also by His Highness the JViram’s Govirnincnt 
for Polico Officers, I’lcadomMyjd o‘hcrs, ay 
the fact that, perhaps, a l»r^ Vrof rr>^^ 
classes are more thoro 
an Unlu translation « 
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being, lu tbo opinion of the Authors, one of tbo most vaj 
the improvements to ivhich the book, m its present form, 
claim 

Generally, much that ■was obsolete and snperoroga 
previous editions. Las been expunged and nevr matter subs 
The additions are compnsed in the Chapters on "Medic 
Evidence in India,’’ “ Wounds and Injuries,” " Hupfcure of I 
Organs,” “Hanging and Strangulation/* " Rapp, Infantiei 
Fcelicide” , whilst the Chapters on Poisons” have been elab 
and a medico legal acconnt of several important poisons 
A Chapter on "Snake-Poisons” and ** Snake-Bites” which ha 
inadvertently omitted from former Editions has also been 
porated 

It may bo thus noticed that the Authors have endeavour 
deal with Indian medico-legal matters essentially from a prat 
standpoint, althongh, where absolntely necessary to the ©In 
tion of the text, the scientihc aspect has not been neglected , 
Mr GutQQLG desucs to add that as tho entire revision, annot 
aud extension of tho scope of tho book has been earned on 
his co-mthoi Surgeon Captain Patrick Hehir, the matter ne 
perhaps, no fuilher authenticity 

It his been our intention to adapt tho book to the reqn 
ments of not only the Snbordinato grades of the Medical Serv 
but hken ise to Police OlBcers, Sobordmates of the Judicial Sem 
and Picadors It has, however, been difficult to properly adjust 
scopo of tho work, and if, jn our conception of its needs, it has tl 
been rendered more rolammons, wo hopo that it has at the ea 
''imo been made more complete, and that tho changes effected u 
•10 u Ijtato against its usefulness for tho«o classes for ivh( 
' resenbed In short, the book is intended to proii 

d man tu au lutcUigible form with such mat 
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ns IS contninod in tlie moro coinpreliensi%o nnd tcclinical worts on 
Indian Medical Jarisprudencc, such as those of Cheiers and 
L^otig — free from, nil that might otherwise bo complex 


We have to express our thanks to the many authorities of 
whoso Works and Reports we have freely availed ourselves Wo 
clesiro specially to acknowledge the help wo have received from 
Crevee’s Medical Jumprttdence m India, Tayloe’s TnnetpUs and 
Practice of Medical Jurisprudence, Lyok s Medical Jnrtsprudence/or 
India, Macse^xie’s Jfedico Legal Expenenees in Calcttiio, Husband’s 
Porenstc Medicine and Medical Police , Tidy’s Legal Medicine , Gdy 
AND FErBiER’s Forensic Medicanc , Blyth’s Poisons , Stewart’s 
Trials /or ifurder by Rotsoii , Sia Joseph Fayrbr’s Thanatophtdia 
of India, Vincent Ricbaeo’s Landmarh of Snahe Poison latei- 
ctiire, Wall’s I'otsonoiw Snakwol/ndw, and from several contri- 
butors to the lanous volumes of the Indian Annah of Medical 
Science, e«pcciaUy Harvey, Kenketii McLeod, K P Hotchinson, 
CoLLEN, and others All special abstracts, quotations, and remarks 


ha\c, wo think, been acknowledged in tho body of tho book 
Should DO have unwittingly withhold tho namo of any writer o 


wlio<so work we have made use, wo would hero ospress our rep’O 
for such omission So much, however, in Medical Jurispru^ 
and Its allied subjects has become common property, that it is / 
difficult if not impossible, to assign to tho rightful Author h.iO'i 
in jinrticulnr references / 

0 liVo tl.o orportnmlj ot alntmgtlmt ty I!csolulio( 17, 

Jnted ‘'til Juno, JSUO, tl,„ ImoV la, been adopted by 
ment of ^radr„ o, tie teat laxil on Med, cal Junaptudind 
lUobj IhsHighDCostho^iizam’a CoveruTnent in the 
for Police Ofliccn, Pleader^, and others, nnd havii^l 
the fact that, perhaps a Hittc numWrof rcidcrs en.bjj, 
cla««i.saro more tliorouglli fatnih-ir with Urdu than 
au Urdu translation of tho * Oiwums'’ will Ic 
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being, m the opinion of the Anfchors, one of the most T< 
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"Wo have to express our thanks to tlio many authorities of 
whoso Works and Reports wo have freely arailcd onrsclres Wo 
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FoTenstc Medicine and Medical PoUee , Tidt’s Legal Medicine , Gcr 
AND Feprier’s Forenatc Medicine , Blttu’b Potsona , Stewaft’s 
Triala for Murder hy Potaon , Sin Josern FATrca’s Tt analophidia 
of India, Vincent Richard’s Landmarh of Sna^e-Poiaon Liters 
nture , Wall’s Foisouoiia Snal ea of India , and from scTcnl conlri* 
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Should wo have unwittingly withheld the nann. of nnj writer '■* 
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for such omission So much, honoicr, m Medical Junspruder 
nnd its allied subjects has become common proporti that it is ofl 
difficult, if not impossibk, to a sign to the rightful \utlior hisi» 
in particular rofereiicc*! 

Wo take tho opportimits of «tatingt!iat bv Ik’- lutioty^ 
dated '^th June, 18*^0 this liook lias 1 cen adoj ti d I 
ment of ifadras ns the tc\tbxk <n Med cal Junspjr 


for Pobco Officers, Ploader*, and otlim ai d h^ 
the fact that, perhaps, a large iiumVrcf reaiio«|^^ 
classes aro more tlioroughU familur with 
nn Urdu translation of the ‘ Onti 
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— VToanda censed before ot after dealh— rost-morfem examiaation ef 
decomposed body— Whether body warm or cold when fonnd— Foists 
to bo noted wbea a body is fonnd— Ibe soqDest~>Pohce notes 

M edical JOBlSPHiraeWCB, Leoai. or FoeexsIC MEtUCWTE, PreW oa 

u tliat branch of mcdtcal scieoco wliiaK treats of tho ’'*®*'*‘*' 
rsnoQs connectiona between Law and Medicino It deals 
with all medico legal eobjccts related to tho admmistra- 
tion, oE jasticflj and also with certain cases jtJvolviDg qaes- 
tions of the civil and social duties of individaals Bnefl/, 
then, medical lunsprudeuco is the application of the science 
of medicine in all its branches to legal purposes Soma 
authors claim for medical junspmdenco a rery tndo field, 
bat it 13 not tho object of this booV to di5cti«s more than tbe 
outlines of tho subject, a knowledgo of which is required 
for tho criminal cases which come before the Indian conrts 
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of law Nor is it sapposed that the scientific witness W’ ' 
gam any more help from a penis'll of tins hook than ho 
possesses from his own knowledge There is, however, 
very large class of men in this country, who, though the i 
daily avocations bring them into contact with tho criminal 
courts, have little or no knowledge of medical junspru ’ 
Police vakeels and magistrates are apt to consider that 
knowledge of medical ]arisprQdenco can only be 
with a knowledge of medicine, and the consequence is, tha* 
there are many tnals which are carried through their various 
stages without the slightest enquiry into medico-legal* 
points which are of the utmost importance, and an elemen 
tary knowledge of which might possibly save many 
Scqpeand innocent man from punishment, or obtain the conviction o 
objMtoftbia the guilty It is for such a class of persons that this bi ’ 
IS intended , and it does not profess to give more than thu 
outlines of the science, with such practical hints, obta ' 
from many ycais experience, as may prove of service 
the conduct of criminal cases It simply opens a door, 
through which tho student may see the many vast halN 
through which he has to go before he can pretend to bo a 
real master of the science. 

Necessity of 2 Ur Tajlor, one of tho most eminent of medical juris- 
oi'medicaFiaru prudents, stated “ Medico-legal knowledge does not consist 
icodence much m the acquisition of facts, as m the power of 

arranging them, and m applying to the purposes of the law 
the conclusions to which they lead A man may bo a 
most skilful surgeon, or a most experienced physician , his 
mind may ho well stored with professional information , 
yet, if ho IS unable by the use of simple language to make 
his ideas known to others, his knowledge will bo of no 
avail Ono far below Lim m professional standing and 
experience may make a better medical witness ” In the 
same way, it may bo said that any man with ordinary com- 
mon sense, and tho talent of arranging facts, may, after 
mastering tho rudiments of medical jnnsprudcnce, bo able 
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to prosecute or defend a case mth success "Writers on 
medical ]unsprudenco are almost exclusively medical men , 
their readers arc chiefly medical men or medical students, 
and the information is given with a view to the witness 
bos, where the medical man plays so important a part 
Of coarse, without a scientific training in medicine, the 
student cannot expect that hts opinion will be called for as 
an expert , but a witness, however great his knowledge 
may be, can only give his evidence m answer to questions 
put to him It follows, therefore, that in order to be able 
to examine or cross examine a witness properly, the %ahcel 
or lawyer must have a knowledge of the questions to be 
asked, and it will depend upon the questions that ho puts, 
whether he will be successful in eliciting from the witness 
all the facts that bear upon the case Tho examination 
of a medical witness m this country is only too often of a 
most perfunctory character, and there is frequently no 
cro«s examination at all Cin the majority of cases before 
the magistrates, the prisoner is never defended, and, iinlesa 
he 18 g well to do ma n, he is generally nndefended oven m 
the higher courts^ This is a matter much to be regretted, 
and there is a great deal m what has often been nrged m 
the Public press, that pubbe defenders should bo appointed 
as well as public prosecutors As regards tho police and the 
subordinate zasgistrates] if they possessed a better know- 
ledge of the elements of medical janspmdenco, they would 
be able better to onderstand the points to bo worked out, 
and would take more paius than they do at present to record 
even tho minntest details jlledical men are by no means 
infallible, though they are often inclined to be dogmatic, 
or, as Taylor says, " they are apt to confonnd what is mere 
matter of belief with proof” During late years tho 'cience 
at mndiaal ■^urisprudcnco has made stndes In th o 
majority of cases certain facts have become established , 
and in other cases it has been shown that t 

• £ytnj>(arn« ar# tbna ph»«a« orcIa>>SM 
sdwasa and «rh fhiarre tomd esCatt 
Pyniptoms sra pf two k nd*— aalyrrt rt or (bc«<> 
pal ent, s d cbjttt tv or tboie ol^crved bj tbt 



4 


ocTLiNts or sicDiciL jcnsrrcDEscE 


[SLC 1 


time considered certain tcatS| aro no longer 80 It eliould 
no longer Lo po^aiLlo for a medical witness to dogmatise 
unless lie can show his reasons for so doing If ho cannot 
do that, and has merely his own opinion to set against tho 
received nnllionties, his evidence is of little saluc 
ir^or 3 It lioshecn reninrV.cdl)y a learned Scotch Judge in a 
itloo * tnal for murder, where tho prisoner was acquitted mainly 

owing to carelessness of observation when tho bod^ was first 
seen, that *' a tnedicof man, trhen he sees a dead body, should 
voltec crerythxng ** In this country it rarely happens that a 
medical man sees a body when it is first found It is gener- 
ally sent to him forcxamioation many hours after death has 
occurred In nmo cases out of ten the preliminary examin- 
ation IS condacted by tho police and tho village aulhonties 
Upon them, therefore, devolves that first and most important 
duty of observation It is, however, melancholy to find how 
grievously this duty »s m most eases neglected The inquest 
paper, or maha amamah, prepared by tho police and village 
nuthonties is generally most nnsatisfnctory, and it almost 
always happens that cvidcoco is elicited at tho tnal regard- 
ing tho state end position of the body and its snrroand- 
mgs which have found no mention m (ho inquest paper 
This carelessness opens tho door to concocted evidence on 
one side or tho other, and it must bo remembered that sub- 
sequent evidence of fact% not mentioned in tho first report, 
15 always open to suspicion To taVo ono point which is 
alluded to farther on m tho text Wo can recall to mind 
but few cases of murder in which tho witnesses who wero 
present at the fiuding of tho body have been able to say 
whether it was cold or warm Even m England, this is a 
point which Taylor say s is frequently omitted to bo observ- 
ed, and, ns ho justly remarks, this omission “ may give nso 
to great mconvcDienco, it not to a failure of justice ” To 
those persons whoso duly it is to collect the ovidenco for tho 
prosecution, it may bo said that every omission in tho mat- 
ter of observation js a point which tho prisoner cau advance 
in Ins fai our '\\ bethor he will do so or not is another mat- 
ter If ho 13 aa Ignorant man, and is undefended, omis- 
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sions will probably not be noticed , bnt if wo liavo a clever 
vakeel or lawyer to cross oxamino us, ono wbo knows some- 
thing of medical jurisprudence, wo may feel sure that his 
questions mil turn, not so much upon what wo have observ- 
ed, but upon what we have neglected to notice Each 
omission will then become a weapon of defence 

4. It frequently happens that a medical witness says iTarisfoan 
that, on examination of a dead body, ho has found marks 
of blows, bnt it \ ery rarely occurs to the prisoner's vakeel 
to ask tho witness whether bo has applied tho only reliablo 
test for distinguishing between false ecchymosxa (or hypos- 
tasis)* and true eechymosts, tiz, incision It is probable 
that many snb magistrates and vakeels aro not awaro that 
there are certain posl-morlem appearances which exactly 
simulate marks caused by blows, and if the medical witness 
has not applied the test, his opinion regarding the canse of 
these marks is worthless h£r Gnbble has had a medical 
witness before him who, on being questioned, did not even 
know what hypostasis meant 

5 Medical officers who conduct an cxatninahon, or a Afedia! repo 
post mortem, should endeavour, as much as possible, to riwuilVoata 
avoid technical terms in their report The report is not 
intended to give them an opportumty of displaying their 
learning, bnt of conveying information to others, which 
13 best done by tho uso of ordinary and intelligiblo 
phraseology Let us take tho case of an apothecary who 
is sent fresh from college to take charge of a mofussil 
station and dispensary, if, m his report of an examination 
of a dead body, he were to say (what has been said in a 
case qnoted by Taylor), — "The only morbid appearance 
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of the brain was an ntlieromatons deposit* in tbo Pons 
Vnrolii,t near tho situation of tho locus mger,”X it 13 ten 
chances to ono that Iho sub magistrate to whom this report 
comes will not he any wiser than before 

Taylor gives another amusing instance of this A medi- 
cal man in court was describing tho injuries ho had found 
on tho prosecutor Ho said that ho had found him suffer- 
ing from “ a aovero contusion^ of tho integaments|| under 
the left orbit, with groat extravasation of blood and ccchy- 
moais m tho amrounding cellular ti«sue, which was in a 
tumificdlf state ” 

Judge — ' Ton mean, I suppose, that the man had a bad 
black eyo f’ 

TPitncsa —‘Yes* 

Judge — ‘ Then why not say bo at once 
Knowlcdgo, which is locked up, as it wore, in technical 
terms, is of no nse except to tho possessor of the key It 
may be very usefal to the owner of the key, bnt, hko n 
miser’s wealth, it is of no good to any ono else If wo wish 
our knowledge to bo of any use to others, wo must make 
ourselves understood 

Onirtiicif 6 Avoid,asfaraspo3siblo,thocxpres3ionof nnyopmion 

recorfea* Eecord facts, and wait nntil yonr opinion on those facts 
wthoatany^ may be asked for Mr Gnbble remembers n caso of 
cp^Eion on the considerable importance — it is discussedm detail hereafter 
as the SuTiyana Kovil Caso — in which a body was found 


t Tons Farolit ig the term g ren to the lowest part of the bra n except 
the medalla oblongata wh ch ig the 1 uk of oommnu cat on between the 
gp nal cord and the bra n 

J The locus n jer or black spot ig a part of the Pons Farol » 

I A bruige an injary withont breach of tl e »k\a 
li Skn 
IT Swollen 
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hinging The apotheciry who first exitnincd the body 
gave it as bis opimon that death had been caused by 
hanging, and that owing to the absence of any marks of 
violence, the hanging had been suicidal It is clear that 
the latter part of this opinion was prematnro All that was 
wanted was an opinion as to the cause of death Whether 
it was a case of smcidc or of homicide was for the magistrate 
and the jadge to decide, and could depend only on the 
evidence 

In another case, an apothecary sworo that ho believed the 
prisoner had caused an abortion by inserting a stick into 
the woman’s private parts There was no doubt about the 
woman having been delivered, the only question was 
whether it was an abortion self caused or an ordinary mis- 
carriage The apothecary had examined the woman three 
days after the delivery There was then no loefnal* dis 
charge, and all the symptoms that he could describe consisted 
m a slight redness of the ports Ittranspired that when tie 
woman was brought for examination, the apothecary was told 
that she was suspected of having caused abortion In con- 
ducting an examination, the medical man should not allow 
himself to bo prejudiced by statements of the case from 
the police or the parties interested He should state what 
he finds, and found his opinion simply upon those facts and 
nothing else, and the lesulb mil bo far more satisfactory to 
tho court before which the evidence has to be recorded 
Dr Casper, tho eminent German medical jurisprudent, was 
a striking example of the value of medical evidence founded 
on a thorough independent examination Ho was most 
cautions in forming an opinion, but when he did so, it earned 
double weight Two of his reports aro given as an 
example of what a report slionld bo in tho chapter on 
“Strangulation ”t 

* The ioc) lal d 6cfaar(;r or (orAtu tetheeem eanga neons diicb&rp) thet 
taVes place from the gen tnl organs dnni g the two to fonr weeks sncceed 
>1 g laboar 
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Cnatirtn ifl Ihi 7, In tlijH coimtn cspcciftllv. Jv tneJical itncss slioul J bo 

et«rc)>cu iipforc 'Ji v» 

cfpreesing an most cjiutioHB IQ gi\ iiig liis opiQion US to tlio cnnso of uctUi 
opiojoa. often occurs that tho ostensible cause of Jtatli is not tlio 

actual cause For instance, it Joes not follovi that in tlio 
case of a body found hanging, tbo cause of death icaa hang- 
ing Tho body maj hn\oboen hungup after death, but 
death inaj liavo been first caused by injuries, or possibl}, 
by poison Instances haro occurred in uhich poison has 
been found iii tbo fitomachs of bodies found hanging 
Dr Chca ers alludes to tho frequency of tho practico in this 
country of hanging up the bodies of persons wbo haa 0 been 
othorwisQ miirdorcd (Tins is a subject which will bo dis- 
cussed in moro detail in the chapter on Zranr;inp, and is 
only allndcd to hero in order to point out tho necessity of a 
thorough post-mortem examination in nil cases, oicn when 
there is scctningty an ostensible cause of death 
In giving eaiJonco as n witness, the medical man 
should— 

(0) speah londly and distinctly , 

(6) answer questions categorically — Yes” or “No”, 

(c) never uso superlatives , 

(d) give answers irrespective of tho possible results 

of trial , 

(e) express no opinion as to tho guilt of tho prisoner, 

but stato facts onl^ , 

(/} avoid nsmg technical terms , and 
(^) avoid long discnssions, especially theoretical 
arguments * 


pTiJfncoin 8 Questions maynnso m tho evidence of a medical wit- 
regard to icars regard to the ago of scars and to the possibility of 

scars and tattoo marhs disappearing Kogarding scars, 
Casper said “ Scars occasioned by actual loss of substanco, 
or by a wound healed by granulation, never disappear, and 
aro always to be seen upon tho body, but the scars of 
leech bites, or of lancet wounds, or of cupping instruments, 
may disappear after a lapse of time that cannot bo more 


* QcsBiND s Pormiic Vedicint and S/;dicoI Policf Fifth Ed p 17 
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distmcUj specified, and may therefore coas^to bo visible 
npon the body It is extremely difficult, if not impossible, 
to give any certain or positive opinion as to the age of a 
scar ” A change of atmosphenc temperature may causo 
the reappearance of scars that have apparently vanished 
Slapping the part may Iikciriso do so Scars in children 
grow m length only The manner of production of the 
wonnd and the nature of the healing process affects the shape 
of the scar Clean cut or incised wounds leave linear seal's, 
bnt a wound healing by granulation will probably be 
irregular in shape Scars of gun*shot wounds will be 
irregular and disc shaped, and adherent to the sub lying 
tissue With regard to tattoo marks, they “ may become 
perfectly effaced dunng life,” especially is this so if ver- 
milion has been used , they are much less likely to disap- 
pear if Indian ink is deposited m the sbn It may bo 
remembored that the question of the disappearance of 
tattoo marks created much discussion in the celebrated 
Tichbourne case 

9 Examine most carefully the eize and position of all 
external wounds The case of Reg v Gardner is one of 
the leading cases on this point Hero a woman was found 
dead, her throat cut, and a razoi lu her right band The 
wound in the throat, however, was in such a direction that 
it could not possibly have been caused by the right hand, 
and there were cuts on both hands which could only hare 
been caused m a struggle, proving beyond a doubt that a 
murder, and not a suicide, had been committed 

10 Bo careful m noting any signs which may go to show Wound* 
whether the wounds were caused before oi after death An 
interesting case, showing the importance of this point, was 

tried at the Cuddapah Sessions in 1873 The body of a 
man was found m a well, and certain persons were accused 
of having thrown him in There were no external marks 
of injury except that one of the eara was nursing At the 
trial, it was urged for the defence, that the deceased had 
accidentally fallen mlo the well, and the ear had been 
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citcn off by llsbos, cribs, A.C Altliongli tlio botly bad been 
examined by n Ynodical man directly it was found, there 
1103 no reliable evidence to show whether the car bod been 
cut off before or after dcotli If it had been cut off before 
iminersiion, it is proboblo that there would hrtio been some 
contraction of tho edges of tho wound or some other signs 
of a noturol tendency to heal, which would not bo tho cose if 
tho car hod been bitten off by fishes after death Tlio 
accu'sed vero acquitted, and the death was held to have 
been consedby accident 

fm Surgcou shoold not bo deterred from a yoaf- 

ordecoDipMc<l ttorfeu cxomiuation on occount of tho decomposed state of 
the bod) of course, there aro cases in which decomposi 
tiou IS «o ndiaucedthatuu csommation is impossible, but 
there is good reason to bebevo that cases occur where 
decomposition is given as n reason for not holding an 
examinotion, when ono might really have been held 
Dr Casper once examined tho body of a woman who I ad 
died ten months previously by falling into a cess pool Not 
only v as tho body highly decomposed, but a portion had 
been converted loto adipocero * Iho woman a master was 
suspected of having seduced the deceased and of having 
thrown her into tho cess pool, feanng that sho wonld givo 
birth to a child and the result of tho intimacy become 
knoun Casper, knoxviug that the womb resists tbo action 
of decomposition longer than any other part of tho body, 
persisted lu his cxamiuatiou, and found that tho womb 
contained no fcctas,and that, therefore a great part of tho 
suspicion was unfounded 

wii»tLer boa j 12 Be most careful lu enquiring whether, when the hod j 

or cold * a / ^ 

wten found was fouud, it was irariJi or cold t Allusion has already 
been made to the importance of this point, hut the case of 


eirlls. 

t Tbe rap dity irttli irh cli tlie teiDp«ratcu:« of tlio bod^ folia aft?! deotb 
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Gardoci*, already mentioned, may be given a*? an instance 
In that case two persons were neensed of the murder, and 
the innocence or guilt of one depended entirely upon the 
time it takes for a body to cool The body when found 
was rigid, and if rigidity could have set in within the space 
of four hours, the murder must have been committed by the 
second prisoner, a woman named Humblei, who, for four 
liours previous to the fiuding of the body (about 7-30 ah), 
was the only person in the house If it takes four boms 
and more for iigidily to set in, which is the time fixed hy 
the most expcnenced ph)8iciad3 m Kmopc, the murder 
must have been committed by Gardnoi,wLo, up to that time, 
was iQ the house and in the sauio room with the deceased 
Other circumstances tended to fix tho guilt npon Gardnei, 
and he was convicted, tho woman Humbler being acquitted , 
but had the body been warm at tho time it wns found, there 
can be no doaht that Gardner would have been acquitted 
and Humblei probably convicted 

13 In this country, where there are so large a number 
of deaths repotted as from drowning, it would seem ad vis 
able that every case of suspicious death should he sent to tho 
nearest hospital for foH mortem examination On receiv- 
ing notice of a suspicious death, the village authorities 
should at once send information to the nearest police station. 
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and tlie enquiry should commence^ Tho following arc somo 
of the points about winch the fullest luformation is neces- 
sary and should be arRilnblc — 

(1) Date, place of malingthe CTamination, and names 

of those who can speak to tlio idcntitj* of tho 
body ? 

(2) 'IVhen tlie body was first fonnd, was it warm or 

cold’ "NYaa it rigid or not’ ^Ya9 it well or ill 
nounalied ? 

(3) Had decomposition set in; if so, bow far bad it ad- 

1 nnce<l ? 

(4) YVliat was the exact time of deatb f 

(o) ^Vhon, wbere, and with whom was the deceased last 
seen alive ? 

(6) IVliatwas the exact attitude and position of the body 

when found ’ 

(7) Note the position of all surrounding articles, such 

as bottles, papers, weapons or spilled liquids 
[VoU —1 h«ie ATticUs shoald b* coUeoted amt pretmed ] 

(8j Note tbc exact position and size of any marks of 
blood on the body or m the vicinity State 
whether the blood was dry or liquid Condition 
of clothes of deceased — torn or disordered. 

(9) Did tho deceased show any special symptoms ? If so, 

when were they first noticed, and how long did 
they continue ? "Whit were his habits ’ 

(10) How long after partaking of any meal, food, dnnk, 

or medicine, did the symptoms occur’ 

(11) Did they intermit, or did the^ continue without 

mitigation until death ? 

• Witl> regnrd to identity in tie Imaj it si o ildbe rcm»mbered that t> e 
} (iir la often dyed bine black or reddish by tie peo| 1e of Ii die, either for 
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(12) Sccnre any portion of the food or medicine wlncli 

may be suspected to contain poison 

(13) Secure all matter vomited or evacantcd 

[A’eJf — ^7hen eceotinjj foo<1 or TOmtted matter, be most careful to put 
eocb mnUer aeparatel/ m a etean pot or eeatel , do not take any nl^ pot, or 
piece of pot, that may be offered, but loeistnpon bein^ BQophed with a new 

2 then Tetgel, which ahoald at once be eecurely fHttened, and, 
lied and csrefatly goarded, nntil it ta giren suto the 1 anda of 
Ecer ] 

e the external appearance and general colour of 
lie body, and all marks of a lolcnce, scars, the pro- 
ucts of disease such as ulcers, hemn, Ac. 

I there anj’ injuries f 

ihoold recollect that there may be no external rigna of injury 
1 nay be dae to rinlence There la often great difficnlty in 
her ail lojury waa ludicicd before or after death ] 

(16) Note the height, determined bj measurement, and 
apparent age 

(17) Note the sex. 

[he(< —It li only in adranced putrefaction that this it difficnlt to deter 
nioe ITair fuui d only on the pabea ta el aracteriatio of th* female, but if / 
It extendi upward* on the abdomen it ta equilly eoof the mule) 

(18) Note the position of the tonguo, is it normal or ab* 
normal, lujured or not ? 

(19) The condition and number of the teeth, are they 
complete or incomplete^ Any peculmnty ns re- 
gards size and form, in order to compare with bite 
on suspected party, Ac 

(20) Condition and contents of the hands and nails (In 
the drowDcd, weeds, sand, and indications of pro- 
longed immersion In thoso ahot, scorching and 
blackening of the hand from powder, or injury 
from recoil of the weapon) Is the weapon grasped 
firmly in the hand Cadaveric spasm ? 

(21) Condition of the natural openings m the body — nose, 
moutli, vagina, Ac Presence of sand or weeds in 
the mouth of those found m the water. Pi esence 
of marks of the coirosive poisons Presence or 
absence of signs of viigimty, or of recent injnry 
about the female external generatue organs 
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and tlio enquiry eliouM commence The following arc Bome 
of the points about wliicli tlie fullest juformation is neces 
farj and slionld be available — 

(1) Date, place of making tbe cvamination, and names 

of those who can speak to the identity* of the 
body ? 

(2) "When the body was first fonnd, was it warm or 

cold ’ IVaa it ngid or not ? Was it well or ill 
nourished ? 

(3) Had decomposition set in if so, how far had it ad 

vanced ? 

(4) "WHiat was the exact time of death ’ 

(o) "When, where, and with whom was the deceased last 
seen alive ? 

(0) hat was the exact attitude and position of the body 
when found ’ 

(7) Note the position of all surrounding articles, such 

as bottles, papers, weapons or spilled liquids 
f Note —1 heie ert cUs ehoQld b« coUected bnd preierred ] 

(8) Note tlio exact position and site of any marks of 

blood on the body or in the vicinity State 
whether the blood was dry or liquid Condition 
of clothes of deceased — lorn or disordered 

(9) Did the deceased show any special symptoms ? If so, 

when were they first noticed, and how long did 
the} continue f What were his habits ^ 

(10) How long after partaking of any meal, food, dnnk, 

or medicine, did the symptoms occur ? 

(11) Did they intermit, or did thej continue without 

mitigation until death ? 

* Will re^ dto dottj ntleli t 81 o 1dbe rcmeinb«red that the 

fora oftsn dyed bine blacL o i«-dd si by tl e peoj le of 1 da e ther fot 


bleacU process 
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(12) Secure any portion of the food or medicine nlnch 

may be sn<!pected to contain poison 

(13) Secure all matter vomited or erncuntcd 

[Nof« — Wbeo le^annj; food or vomited mutter be most cnrefal to pat 
eKcb matter eeparstelj IQ « rteon pot or vessel } do not take old pot or 
peceofpot that maj b« offered bat i&siStapoi be of; sapplied with a t ew 
and clean earthen vessel wbicb tbonld at onca be aeenrelj fastened and 
if possible »-a!ed and nntallj gauded, ontil it la gtrea luto tbe hands of 
the med ca)^officer } 

(14) laote the external appearance and general colour of 
j the body, and nil marks of a lolence, scars, tl e pro 

/ ducts of disease such na ulcers, hernia, Ac 

; (15) Are there any injuries ? 

^>ot« — TTeibonld recollect that fl ere may be no eiternal t gns of jnjnry 
aw vet deatl may be due to violence Ibere is often greet difficnlty in 
eeidisg whether ai lojory was tofi clod before or after deatl ] 

(16) Note the height, determined hj measurement, and 
apparent age 

(17) Note the sex 

[hots— Tt la only in advanced putrefaction tint tl a is d fTcnlt to deter 
nine Hairfuu donlyoi the pubes isclaiacte istin of It a fe ale lot if/ 
it extends apwards on the abdo en it is eqo illy so of the male ] 

(18) Note the position of the tongue, is it normal or fih» 
normal, injmed or not ? 

(19) The condition aod number of the teeth, are the/ 
complete or locompleto? Anj peculiarity ns yr*- 
gards size and form, m ordci to comparo with h tc 
on suspected partj, Ac 


(20) Condition and contents of tlio hands and nails 

the drowned, weeds, sand, nnd indications of py >. 
longed immersion In those ehot, scorching an} 
blackening of the hand from powder, or iniar/ 
from recoil of the weapon ) Is the weapwigr- 
firmly m the liand Cadaveric 8pa»rn ^ 


(21) Condition of the natural openings m tho 

mouth, vagina, Ac Ihrescnce of f<an 1 cr wr/-«l * 
the mouth of those found in the water JV/^ 
of marks of the coirosivo poisons p 
absence of signs of '«e>aity, or of nv/lni 
about the female exlemal generatin, 
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(22) Condition of llienecl. Presence of marks of stmo- 
giiHtion Any irrcgulnnty in tlio line of tho 
verlekno Are there any marks upon the throat 
or Under the ears 

Note anj other auspicious cirentnstanco and nl\ slate* 
menta of suspected parties, nsccrtamiug the bnsmess of 
the deceased (if anj) and whether ho has e-cpenenccd 
nny disappointment or misfortune, or uhether there is an 
insurance on his hfc 

Finally, after having noted tlie«o points, and after 
haiiug caused them to be entered lu tho mahazaniamah or 
inquest paper, u Inch should be signed by tho village autho 
Titles, have the body at once taken to the nearest hospit il 
or dispensary Accompany jt there, and take with you all 
matters aud articles connected with the case Bo careful 
that no uunecessary delay occurs in this i espect, for it is of 
luiportauce that tho body should, if possible, arrive at tho 
hospital before decomposition sets in 
Tlflinqoest 14 It vcry often happens that the inquest held by tho 
nllago authorities is nothing more than a farce Owing to 
their dread of pollution from being brought into contact 
with a dead hody, the members of the inquest often sit 
down at a distance and afterwards sign the record upon 
hearsay 27ie jiohre o£icct should insist upon the menihers of 
the inquest personally satisfying themsehes as to the correcl- 
nessofthe statements xn the inquest paper This paper should 
contain full and detailed information on the several points 
]ust mentioi ed If information is omitted from the inquest 
paper and subsequently supplied, it is alwaj s open to sus- 
picion 

Police cotes 15 Tho police officer should also remember tho noces 
Elly of taking full notes for his own information IVhen 
called npon to give evidence, he should not attempt to 
speak merely from memory , hut, if he has taken notes, ho 
should ask to be allowed to refer to them Considerably 
more weight will be attached to Ins evidence if it is shown 
that he exercised an intelligent observation, and if he shows 
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liim'ieU cautious before comtmttmg himself to a statement 
of opinion If he has omitted to note any special point, it 
IS far better, should he bo ashed n question, to at once 
admit the omission, instead of making ft guess, which may 
Tory possibly bo proTed to be wrong. 

Surgeon-Major Cullen favoured Mr. Gribble with tlio 
following remarks — 

“ I hai 0 had corpses sent me from a distance, the escort 
of which having been changed, I conid get no information 
“ as to who«e corp«e it was supposed to be, the Police report 
“ reaching me, perhaps, some hours after or noxt day ; and 
*' I have been obliged to say I cvamincd a body at such an 
hour, and said to be brought from such a direction, hut 
“ could not say if it was that of deceased. 

" A medical man shonld put private marks on each article 
he examines I have had a case in which I examined 
several clothes for blood stains and numbered them, but 
“ m Court I found all my numbers had been changed from 
" one to the other” 


CHAPTER II. 

ON EVIDENCE IN INDIA. 


T he great difficulty with which all magisterial and judi- 
cial officers in India have to contend, is the false evi- 
dence which daily comes heforo them 

16. It is probably no oxaggcrition to say that a caso r«!*e aad cen 
scarcolj' o\cr comes before a criminal court in which thcro 
IS not a certain amount of falso or concocted cvulenco. Even 
lu cases which aro substantially Iruo, there is generally a 
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certain amount of concocted oTidence This evidence 
treats down and is proved to bo false, and tbe result very 
often IS that a true case gets let olT The duty of a jadgo 
or a magistrate m this country is, generally speaking, not so 
much to decide which story is tho tmo one and which the 
false one, but to separate tho falsehood and the truth on both 
Bides, and, having eliminated the former, to decide upon the 
case Mr Holloway, for many years a distinguished judge 
of the Madras High Court, frequently remarked in his judg- 
ments, that the legal maxim, falsum tji uno, faUum tn omnt- 
ius,* did not apply to this country In England, the dis- 
covery that some of the evidence for tho prosecution had 
^ clearly heen concocted, would probably be quite sufficient 
to ensure the release of the accused , but if such a rule were 
to be followed in this country, there would scarcely ever be 
a conviction 

17, The native mmd is, generally speaking, nnable to 
understand that tho troth unadorned is adorned the 
most,” and a witness, therefore, adds on to what he knows, 
not so much with the intention of speaking a falsehood, but 
in order to make the case as safe as possible Instead of 
confining himself to what he knows or has seen, he speaks 
of what he has heard, or what he thinks took place An 
amusing instance of this moral perversity is given by 
Chevers — 

A man named Lnziah bin Bndiah was tried for perjury 
at Khandesh (1837) At a trial for highway robbery, this 
person had given evidence under the name of Kalliah-bin- 
Howjee, and had sworn that, on a certain date, ‘he had 
followed up the footprints of certain robbers, etc On being 
cross-examined respecting varions particnJars which he had 
not come prepared to answer, he admitted that his name was 
not Kalliah bin Dowjee but Luxiah-bm-Budiah, and further 
that he was not present when tho robbers weie traced He 
further said that his friend, the real Kalliah, was sick and 
unable to attend the court, and that therefore he came to 
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depose for him , that tho facts to which he had deposed 
were perfectly true, and that although bo was not himself 
an eye witness, j et they were notonons to all the people of 
the Tillage He was sentenced to one year’s imprisonment 
with labour and to receiTO twenty-five stnpcs 

18 On reference to Goodeve, we read that “Mahome- Mahompdso law 
dan law, in certain prescribed cases, allowed the singular dence by proxy 
expedient of giving evidence by proxy In the e\ ent of the 
death of the principal witness, the absence of the witness on 
a three days’ journey, or his sickness, and in a certain class 
of cases where tho judgment was not bnricd by doubt, a 
witness, or the person who would have been such, was per^ /t 
nutted to supply a proxy, substituting another person to , 
detaj facts or opinions for him ” * 

19. The following case occurred within Ur Gnbble’s F*1j» endenc# 
experience, and shows how false evidence can be brought *”* 

into a tme case A merchant was passing through a village 
%vith a number of bandies laden with timber A number of 
hladigfls danced the ^sword dance* m front of the bandies 
This IS a dance which, when performed, always excites tho 
indignation of the Malas (These two classes of men form 
the representatives of the left and right hand castes amongst 
tho Panahs) The Halas protested against tho dance, a 
fight followed, and a llala was so severely wounded that ho 
subsequently died of bis injuries An attempt was made to 
prove that tho merchant had struck the blow of which the 
Mala died, but when the witnesses camo to be cross oxamin 
ed regarding the details of the fight and what subsequently 
happened, they broke down entirely There were minor 
discrepancies regarding tho actual spot where tho blow was 
struck, but three of the witnesses wore palpably inconsist- 
ent Ono said that tho deceased, after ho had been struck, 

[ was earned to tho chouUrj , where ho lay insensible for tho 
whole of tho night, until the police came next morniug, a 
second said that the deceased, after ho was struck, was loft 
on tho road, where ho remained groaning and insensible tho 
whole night, and tho third, a police constable, said that 
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ScceascJ, imraediitely after he liad been shuck, walked 
about two miles to the next police station, showed lus 
^70unds, and laid a complaint against the prisoner 1 Tins 
witness, in describing the injuries, had taken no notice, or 
no complaint was made, of the injury which subsequently 
caused death, namely, a blow on tbo skull which caused a 
piece of the bone to impinge on tbo brain Another strange 
incident in tins case was that the deceased was sent to the 
hospital and discharged cured after about five days, tbo 
injury to the brain having been unnoticed A few dajs 
afterwards ho was again admitted, and died of the injury, 
avlnch had been previously unremarked 

In this case there could be no doubt that there was a 
fight between tho Madigas and the Ualas, when the latter 
obstructed the procession , but after a man had been seri- 
ously wounded, it was attempted to put tbo responsibility on 
tho merchant, who, during the fight, was lying ill in his 
bandy 

20 False e\ idcuce is as often given or concocted through 
fear as through enmity or evil motives Tho following case 
tried at tho July sessions (1884) at Cuddapah, is a good 
example — 

Two brothers lived together, they were well to do, and 
their houso had been twico robbed A noted robber, who 
had several times been convicted, and who a\ as tho terror of 
tho neighbourhood, lived in the next village On a certain 
occasion one of the brothers went away for two days on 
business, wbil© tho other brother remained at homo During 
the night ho heard some one breaking into the hut where 
their goods were kept IIo wont to tho door and saw the 
robber they so much dreaded, leaning down, trying to open 
the lock of an inner compartment Ho rushed lu with a 
stick and struck tho man a blow on tbo head The robber 
stooped doivn to pick up a stick by lus side, and tho man 
gavo him another blow At tins juncture a neighbour came 
in and, stiuck him a third blow It was then found that 
tho robber was dead Becoming frightened, tho men put 
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the corpse m i baodj and drove off two miles to the railway, 
where thej placed the bod^ on the line jnst before the mail 
tram pa=«ed The body was found next raormng with 
the head cot off and the legs broken Iho tram had 
passed over the neck and the legs The remains were sent 
to the hospital and the bkull was found to bo fractured in 
two places, e\ndentl^ by blows, and the spleen and liver 
completely ruptured From the spot where tho body was 
found, up to the prisoner’s bowse, were discovered marks 
of wheels and a track of blood Both brothers wci e accused 
of murder One pleaded an alibi, which was true, aud the 
other denied all knowledge of the robbery or of the death 
of decea'^od It had been a moonlight night, and almost all 
the neighbours Jiad turned oat at tlio noise, yet soino were 
found to swear that the brother, who at the time was soveial 
miles off, Was one of tho persons who put tho corpse m tho 
band) After the piosecution bad closed, and before the 
sumuiiDg up, the second prisoner, wisely persuaded by Ins 
counsel, made a clean breast of it, told how the lobbcry 
took place, and that, dreading tho known strength and 
violence of the robber, lu had struck him several times, and 
then fearing the consequences, had driven tho body off, 
helped bj a neighbour, to the radwaj 1 he second prisoner 
was acquitted on the ground that he had acted in justifi- 
able defence of property The first piisoner, who had been 
absent, was also acquitted If tlio prisoners had only told 
everything at first, they would probably have never been 
committed 

21. Another reason for false endenco is ignorance A 
witness comes hp on behalf of the accused or, it may be, 
of tho prosecutor He is first examined by tho vakoel for 
his own side Ho knows that tins vakeel will ask him no 
embarrassing questions, and answers overj thing without 
hesitation In fact, he probably says a great deal more 
than he really knows ^Vhen the other vakeel gets up, ho 
knows that lie is retained on the opposite side, and liis 
questions may therefore be dangerons Accordingly, ho 
thinks the best thing to do is to answer cveiy question in 
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3eccascQ, imme^iitely after he had boon struck, walked 
about two miles to tho next police station, showed Ins 
^vounds, and laid a complaint against the prisoner ! This 
Witness, in describing the mjunes, had taken no notice, or 
no complaint wa^ made, of tho injury winch subsequently 
caused death, namely, a blow on the skull which caused a 
piece of the hono to impinge on tho hram Another strange 
incident in this caso was that tho deceased was sent to tho 
hospital and discharged cured after about five days, tho 
injury to the brain having been unnoticed A few days 
afterwards bo was again admitted, and died of the injury, 
which had been previously unremarked 

In this case there could bo no doubt that thero was a 
fight between tho Madigas and the Jlalas, when the latter 
obstructed the procession , but after a man bad been seri- 
ously wounded, it was attempted to put the responsibility on 
tho merchant, who, during tho fight, was lying ill in his 
handy 

20 False 0 % idcnco is as often given or concocted through 
fear as through enmity or evil motives Tho following ease 
tried at tho July sessions (1884) at Cuddapah, i3 a good 
cxamplo — 

Two brotheis lived together they were well to do, and 
their house had been twice lobbed A noted robber, who 
had several times been convicted, and who was the terror of 
tho neighbourhood, lived in tho next village On a certain 
occasion one of the brothers went away for two days on 
business, while the other brother remained at home During 
the night ho lieaid some one breaking into the hut where 
their goods were kept lie went to tho door and saw the 
robber they so much dicadcd, leaning down, trying to open 
tho lock of an inner compartment Ho rushed lu with a 
stick and stiuck the man a blow on the head The robbci 
stooped down to pick np a stick by his side, and tho man 
gave him another blow At this juncture a neighbour came 
in and, stiuck him a third blow It was then found that 
tho robber was dead Becoming frightened, tho men put 
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the corp'c in 'i band^ and dro\ e off two miles to tho railway, 
where they placed the body on the hne jnst befoio tho mail 
tram pn«'ed The body was found next morning with 
the head cut off and the legs broken The tram had 
passed over the neck and the legs The remains wero sent 
to the hospital and the skull was found to bo fiactured m 
tiYO place®, evidently by blows, and tho spleen and hver 
completely ruptured From the spot where the body was 
found, up to the prisoner’s house, wero discovered marks 
of wheels and a track of blood Both brothers weie accused 
of murder Oue pleaded au aliht, which was true, and the 
other denied all knowledge ot tho robbery or of tbe death 
of deceased It had been a moonlight mglit, and almost all 
the neighbours had tuined out at tho noiso, yet some wero 
found to bw ear that tlio brother, who at the time was several 
miles off, was one of the persons who put tbo corpse in tho 
bandy After tho prosecution had closed, and befcne the 
summing up, the second prisoner, wisely persuaded by Ins 
counsel, made a clean breast of it, told how the lobbciy 
took place, and that, dreading the known strength and 
a lolcuco of the robber, bo bad struck him several times, and 
then featmg tho consequences, had driven tho body off, 
helped bj a neighbour, to the railway The second prisoner 
was acquitted on tho ground that lie had acted in justifi- 
able defence of property Tho first piisoner, who had been 
absent, was also acquitted If tho prisoners had only told 
everything at first, they would probably have never been, 
committed 

21. Another reason for false ovidonco is ignorance A False eTid«n« 
witness comes hp on behalf of tho accused or, jt may be, [gnoraac^^* 
of tho prosecutor Ho is fiist oxamined by tho vakeel for 
his own sido Ho knows thot this vakeel will ask him no 
embarrassing questions, and answers everything without 
hesitation In fact, he probably says a great deal more 
than he really knows When the other vakeel gets up, ho 
knows that he is retained on the opposite side, and Ins 
questions may therefore be dangerous Accordingly, ho 
thinks tho best thing to do is to answer every question in 
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tlio negative, an3 is not deterred oven when the answer is 
palpably an untruth He soon gets into difficulties and 
then has to admit that he has been giving false answers. 
This, of course, throws suspicion upon the whole of his pre- 
vious evidence, the principal part of which may have been 
true 

22 The idea of a witness of the uneducated class of 
inhabitants, seems to be that he must help the judge to con- 
vict or acquit the prisoner, as the case may be This or 
that IS what really happened,” ho thinVs, ” but if I don’t 
tell the judge be will never find it out ” Of course, thero 
are a great many cases m which the evidence is wilfnlly 
false, but wo believe that in a very large number of cases, 
where false endence is given, it is not intentional, nnd it 
only requires a little patience and good humour to find out 
what is true and what is false In civil cases this is much 
more difficult, aud there la scarcely a civil case that comes 
before the courts in which there is not wilful perjury and 
frequently forgery on both sides These cases generally 
have to be decided on hard facts and on circumstantial 
evidence Good circumstantial evidence is generally sup- 
posed to be the best kind of evidence that can be produced, 
but it IS remarkable in tbis country how frequently cireum 
stances are forged so as to fit in with one another 

23 False confessions are also not uncommon In Europe 
it sometimes happens that a man will make a false confes 
sion of a crime that is occopjing public attention, but it is 
generally found that the pereoa is of weak intellect In 
this country, however, confessions are sometimes made 
simply because the accused know there is strong suspicion 
against them, and think that, possibly by confessing, they 
msy get eS the CTlrenjo penalty JDr Ohevers mentions 
several cases of persons who confessed to having murdered 
men who were still living, and who had never been attacked 
This 13 often ascribed to undue pressuio of the police, 
and there can be no doubt that fear of torture has produced 
many a false confession It would be a bold thing to say 
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tint police torture no longer t'lkea place, and llr Gribble 
lias frequently bad casca before bim Tfliero confessions 
had been made which were subsequently withdrawn, 
and which he could account for in no other way than that 
nndue pressure bad been used by some one The subject 
of police torture is alluded to farther on, and we will not 
therefore dwell npon it hero It may, however, bo aa well 
to allude to the remarhablo success which attends the 
efforts of some of the special dacoity inspectors One of 
these officials never brought a case into court without a 
confession from one or other of the prisoners There is 
every reason to believe that the cases bi ought up were true 
cases, though whether all the details of the confessions 
wore true is another matter There can he no doubt that 
0 - large number of these confessions were obtained, not by 
torture but by persuasion A prisoner is told that if ho 
nill make a clean breast of tho matter, he will probably 
get a comparatively slight punishment, and in the mean* 
time his family shall be provided for The villagers them 
selves arc only too glad to get a dangerous gang run in, 
and make arrangements for tho provision of the family of 
the man who confesses The confession once made, leads 
to other evidence corroborating it, and the gang is broken 
up It IS, of course, a fact that there are a number of 
entirely false accusations, but we believe it to bo equally a 
fact that the persons sent up for trial are, generally speak 
ing, the real offenders, though it probably very often 
occurs that the cndonce submitted m support of the accu 
sation IS entirely false 

24 Zeal in detection Bomctimescarnes thopoheo agreat 

deal too far, and Chovers quotes a case in which tho pclj"/* ^Tt^ZT' 
having found an unrecognizable dead body, inarmfaHurf I 
a murderer ’ ' 

concubine wa 

murdered bun, ana mtmmeu lue toipso as tha* cf the 
missing man The man himself however turned rp ]~»t at 
the right moment, and the prisoners were 
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sequently, tlireo of the police ■vrere convicted of having 
extorted confessions and Bentenced to five years' rigorous 
imprisonment 

25 The foregoing remarks nro notlnng’raoro than an 
nllnsion to this snhject To treat it exhaustively rrould 
require a vhole volume, but to those who wish to study the 
subject farther, and to read some remarkable cases of false 
evidence, fabncaled charges, and police torture, wo would 
recommend a pemsal of Dr Chevers’ work, in which this 
subject (as, indeed, arc all other subjects connected with 
Indian iledical Jnnsprndence) is dealt with in the greate-'t 
detail , it la a mme of valuable information 


CHAPTEE in 

MODES OF DEATH 

^/roope — Agptiyi &— C«tn»— TaVolar^ eirr>riBc4»sot death— Coma death 
b^ino njjat ihe bead— Syncope death be^ms ngat tbehenrt— Ajmoa 
(aeohyxia) death bepnniiig at the la&pt— Came* o{ ndden death— 
rretampiion of death — Pmompton of inmronhfp— Definite role* 
es St 1 tome coontnee in rejrard to *orntM*hi;>— Enpl *h law pre 
aames nothiQS-'Escepuooal ralea in regard to tamrorab p 

T here are threo modes m which death may take place— 
by Syncope, Asphyxia, and Coma 
26 Syncope, or arrest of the heart’s action, may ocenr 
from (a) deficiency of blood, due to hjemonhage, and (6) tho 
effects of certain diseases and poisons The post mortem 
Signs of this mode of death are — ^The heart contains tho 
natural amount of blood , there is blood in the veins and 
arteries , and there is neither engorgement of the bram or 
lungs 

27 Asphyxia, or apnoca, death ocenmng as a resnlt of 
any serious interference with the action of the lungs or the 
respiratory mechanism It may be caused by (a) certain 
diseases of the lungs, and (6) mechamcal obstruction to res 
piration The post mortem examination shows distension of 
the pulmonary artery and its branebe®, of the right side of 
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tbo lieart, and of tlie YCn'o cave,* the left Bide of tlio 
heart and the aorta are comparatively empty 

28 Id Coma, death is due to some cerebral or brain Coma. 
ini«chief, such as may be cansed by apoplexy, fracture of the 
bones of the head, compression of tho brain, etc Post^ 
mortem ve find congestion of tho membranes and substance 

of the brain and lungs, with more or less blood in tho right 
cavities of the heart 

29 The following gives in tabular form the various i/ibniar new of 

modes of death — »' 

I — Coma — DeATB BEOIVNIKO at the bead or, in the Coma— death 

Irani — grams Mils 

Pressure on the brain or medulla oblongata (Com- 
pression, apoplexy, hydrocephalust etc ) 

Blows on tbe head causing cerebral disturbance. 

(Concussion, shock, etc ) 

Action of narcotic poisons from their specific action 
on the hram and norvous system (Opium, etc ) 

Action of certain mineral poisons (Banum, arsenic, 
etc ) « 

Certain discharges and hmmorrhages, which, 
although incapable of producing syncope, 
paralyse tho nervous centres 
Plugging of an artery supplying tho brain by a clot, 
or by solid material dotached from any surface 
ovci which the arterial current has flowed 
Certain cases of kidney or liver disease (Urremic 
poisoning, etc ) 

II — ST^COPE — Death BECINNIXO at tbe BEAET — Syncope-dsath 

(1) Anafflin— o deficiency in the quantity or alter- 
ation of the quality of the blood — 

Injuries to tbo heart or to tho larger blood 
\ cssols 

• Tho largo veins which conwy tho blood from lbs body to tbo heart 

•f JJidroetphalu* IS tho technical i smo for ib« d scaso popnUrly called 

water on the bmin ’ It is a collectioii of flaid in the catlucs of tho 
hram fiequcntly tbo fliud Boiioauds tho bnlia oa ireU, 
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Hasmorrliages from lungs, uterus, etc (Death 
by ciepletion ) 

Discharges other than blood but -which indirectly 
dram the blood (Extensive suppuration, etc ) 
(2) Asthenta~—a dejicieney m the pouer of the heart 
or general tttal forces — 

Starvation 

Exhausting diseases (Phthisis, diabetes, dysen- 
tery, cancer— especially o£ the stomach and 
CBSophagus, tumours pressing on the thoracic 
duct, etc ) 

Action of certain poisons 
Certain injoncs (Concussion of the spine 
Severe blows on the epigastrium, etc ) 

Severe brain lesions 

III — APNdX (AsPniUA)— D bATH BEOINNINO AT THE 
b«g luuag&ttlis LUKQS — 

Jasg* 

(1) Stoppage tn the aetton of the respiratory mMsclee 
This may result from— 

Exhaustion of the muscles (Dobility, cold, etc ) 
Loss of nerve po-wer. Injury to the upper 
part of the spinal cord or division of the 
pneumogaslnc* or phrenict nerve, produc- 
ing paralysis of the muscles of respiration 
hlechanical pressure on the chest or abdomen. 
Tonic spasm (Tetanus, hydrophobia, etc ) 

(2] Stoppage tn the aetton of the lungs themselies 
This may result from— 

Hechanical obstacles (Entrance of air into 
chest, through -wounds in the thorax, 
through wounds m tho diaphragm, etc ) 
Dim/on or ooaipressioa of the e>ghth pair of 
nerves — that is, the pneumogastne 


• A pair ot largo nerrea irhicli are ma nlj diatnbnted to the longs and 
Stomach bat also aapplj the larTUz phar;ns heart lirer, etc 7h s cerre 
is also called the par vagunt 
t Ihe nerve rrhich aappUes the duphragm or nuclr S 


\ 
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(3) The enlrance of pure atr tnlo, or the escape of 

impure air from, the lungs being preiented 
This may result from— 

Foreign bodies m tho mouth, nose, larynx, etc. 
Submersion. 

Suffocation, Btrangalation, hanging. 

"Want of air (au in very high altitudes) or 
want of a suflBcient percentage of oxygen, 
although the diluent gases, such as nitrogen 
and oxygen, be inert 

Certain irritant gases as SO^, Cl , etc , which 
produce spasm of the glottis * 

(4) The supply of blood, lo the lungs prevented by the 

plugging of the pulmonary artery^ by a blood 
clot (embolus) J 

30 Amongst the causes of sudden death (excluding 
Tioleneo and poison) we may mcntion§ — 

(1) Disease of the heart (especially fatty degeneration, 

angina pectoiis,!] aortic regurgitation, II) and 
diseases of tho pencaidtum.** 

(2) Diseases of the blood-vessels, especially aneurism 

and thrombosis ft (Tho forms of aneurism 
mostly likely to end suddenly aio intra-cranial, 
iDtra-pericardial, abdominal and pnlmonary). 
Injanes to artenes, such as occasionally occur 

* Tbe i$ itie opening At the tc^ of the I<iC7&x 

^ The jrttlinonarv artenj i« a Urge T««ecl which pMtea from tho tight 
Bide of tl e heart to the longs after dirnliag into two large branches 

]: Tidt’s Lejal lltdtetne, p 2S3 tt *eg An embolu* * § is a clot of blood 
brooght by the blood enrrent from a distant artery, and forming an 
obstruction at its place of lodgment 

§ Tiot'8 Legal J/rdie»n», Part I, pp 270, 280 
)] Angina pietoris is soioetimet called ** neoralgla of tbe heart.** 
nr AortiC regurgitation is a disease of tbe heart cansed by tho haelvrard 
fioir of blood from tbe aorta into the left ▼entnele daring tbe diastole of 
the heart The diaetole is tho period of rest of the heart 

** The pericardium is the fibro serons covering of the heart— the bag in 
which the heart is contained 

ft Throi ibaiii is the process by wh cb » thrombas is formed. A fAromtss 
is e clot of blood formed at tbe place of the deposit of ea obstrnction in 
the blood re'sel. 


CaueioCrtddta 

death. 
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from nngiilarcTirvatnrc,'’^ etc , liave been known 
to cause sudden death 

{3} Large effnsions of blood m the brain or its mem 
brane— cerebral nod meningeal apoplesr 

(4) Pulmonary apoplexy and bajmnto thorax t 

(5) The sudden bursting of msceral abscesses 

(C) Ulcers of the stomach, duodenum,^ or of other parts 
of the nbmentary canal 

(7) Extra uterine fcctation^, pen and retro utenne 

linmatoccles || apoplexy of the ovary, *1 ruptuie 
of the nterns 

(8) Rupture of tho urinary bladder or of the gall blad 

der, or of some other viscus from accidental 
violence or other cause 

(9) Cholera and certain zymotic diseases** at times kill 

very rap dly 

(10) Large draughts of cold water taken when heated 

(Ihe sudden effects lesulting from imbibing 
large quantities of spirit come under tho bead of 
‘ alcoholic poisoning ' ) 

(11) Mental emotion 

(12) The accidental swallowing of foreign bodies, so as 

to cause blocking of the phaiynx and obstruction 
of the glottis 

31 "With regard to the presumption of death Lyon 
answers the question, ‘\^^len will it bo presumed tl at a per- 
son IS dead ? as follows — In India, the law la (a) that if 


* Angular curttifurv refera to » bend og ot tl e epioiil colamn 
f Evmato (Asraeii tb« emplj og ot o troUBded or rsptnred Tes4«l witbin 
the COT t; of tbe cheat 

X The duodenum >s that part of tho amall ntegt no jost belmr tho 
stomach 

I Extra vtfnne firiaton or ectop c gestat on is the derelopcacnt of the 
orum oats de the nornia] car tj of the nterns 

{I PrrMind retro Ktmnc Asen atocelet ore tnmonrs formed b7 the extrara 
sat on and collect on of Mood aroand and beh nd the iromb 

^ The ovary is tho organ for the depoa t and erolot on of the pnmord a1 
OTnIe correspond ng to the teat do ot the n ale and s tnated one on each 
a da of the womb 

** The term tymoi e a applied to d te&tea genenllj claned ns ep dem c 
endemic or contsgeoBs and ntnr beliercd to be dao to specific Tinues 
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a person IS proved to lia\cbeen alive witlua tliirty years, the 
legal presumption is that he is still alive, except (t) it is 
proved that the person has not been heard of for seven years 
by those who would naturally have heard of him if he had 
been alive, in which case the law presumes that he is dead 
(Sects 107 and 108, Indian Evidence Act). Tho law, how- 
ever, presumes nothing as to tho time of his death, the 
penod of which, if material (as it often must be m cases of 
snccession and inliontancc), must be proved by evidence 
In either case, the presumption arising may be rebutted by 
proof, in ca«o (o) of the personas death , in case (6) of his 
being still alive In France, a legal presumption of death 
anses after thirty. five years of absence, or after one hundred 
years from date of birth ” 

32 With regard to the question of presumption of sup. Feeiamphoa of 
viTorship, Lyon states that “when two or more persons 

die at almost the same time, or by a common accident, the 
question may anso who survived longest , and if no direct 
evidence on this point is available, the question becomes 
one of presumption of samvorship As an example of the 
cases in which this question anses —Suppose A to liave 
left property by will to B, and that A and B die by a com- 
mon accident, no direct evidence being available as to 
whether A or B died first Hero tho question of prcsnmp 
tion of survivorship may anse, because if A died before B, 

B may be considered to have succeeded to thepioperty 
loft him by A, and B’s heirs inherit, while if B died first, 

A’s hens inherit, seeing that B never succeeded to the 
property willed to him by A ” 

33 In some countnes definite rules of law oust by u^g 

which such cases aro decided In France, for example, «*>st intome 

* conntri'* la f* 

some of tho rules laid down are — to earii 

(1) If all those who perished togetlierwere under fifteen^ " 

the oldest shall bo presumed to be the survivor^ 

(2) If all wero o\er sixty tho youngest shall be pro 

sumed tho survivor 

(3) If all wero between fifteen and sixty, tho males shall 
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be presameti to have been the Bumvors i£ tlio 
ages were equal, or tbo difference in ago not 
greater than one year 

(4) In other cases, the youngest shall bo presumed to be 
the survivor 

Engiuh bw 34 Tlio English law presumes nothing m cases of this 
nothing* kind, and if, therefore, a person made a claim and had, m 
order to eubstantiate it, to prove that A. survived B, and 
had no proof of that fact beyond the assumptions arising 
from ago or sox, he could not succeed 
ExcephoDii 35 It may, however, he pointed out, that in questions 
toiwTworiiSp'^ kind, it IS hkely that the strongest lived longest 

There are, however, certain exceptions, for example — 

" (1) 'Where a mother and child both die danng deli- 
very, if the death of the mother has been caused 
by hmmorrbago, it is probable that tho mother 
died first 

^'(2) If a number of persons die from the effects of oz- 
ccssiTO heat, it is probable that the adults died 
first, children and old persons bearing heat better 
than adults 

(3) ^Vhc^o the cause of death is drowning, as females 
are more likely to faiat than males, and as tho 
occurrence of syncopo delays death by asphyxia, 
lb IS possible that females may survive longer 
than males If, however, there has been a 
straggle for life, it is probable that tho males, 
being stronger, sumved the females 
“ (4) Where the cause of death is starvation, aged per- 
sons (if healthy and robust), requiring less 
food than adults and children, probably hvo 
longest 

* LToa t Slcdicttl Jantpradence/or Indta, pp 27 and 23, 




CHAPTER IV. 

WOUNDS AND INJDMES. 

Wbat are uoctida— Canse of^eath— Tbeniqaeat^Uentification of tLsLodT' 
— Genera] details to be obaerTed m regard to identity— Special appear 
ancee to be noted >n case of matilated remains— Kotes in regard to a 
skeleton or indiridaol bones— Clotbea or ornaments mej aid in 
eitablisbiDg identlt;— Itemarkabta cases of tdeotificalion— Sabsognent 
eridenee regarding Tronnda— Eridence as to srLetber troands earned 
before or after death — Woonds caoaad after death — Distingnisbiog 
features of Tronnda inflicted before and after death— >fiQspicion tbroira 
on enemies of deceaseds famit/ is cases of natoral death— Iletraeted 
vessels safest sign of rrounds earned daring bfe time — The poll- 
tnorfem ezamicatioo— Site and description of wMinds tobenoted— Qss 
the ironnd been inflicted before or after death f— Bmises or contesed 
sroaeds— CiSerenee betneen a blow caosed before and after death*** 
Rale not to be takes as a hard and fast one— Certaintj of the rale as 
regards a blorr gieen after rtjor mortis baa set in— Appearanco of 
woaods inflicted daring lifo—Appeanace of wonads in^eted after 
death— Case of jodicial murder of ionocent man— Positioa and coarse 
of wonnd to be described— Poles adopted lo Eorope regarding period 
ot death not applicable to India— Death where there is no internal or 
external mark of iD]ar7— Death from shock— Death from sqoeetisg of 
testicles — Death of wonnded persons from netnnil canses mistaken for 
Violence— Death after long periods — Bj wbat Lind of weapon was the 
iroand cansed— Difficulties in regard to fractnres greater than in the 
case of wounds— Tba rice ponuder a common weapon of ossaslt m 
the blsdras Fiesidencj — Presumption ot lotentioQ from the weapon 
and violence need- The Bamboo or (ofAt commoulj naed is Bengal 

M edical eviilcnco is required principally in cases 
xvlicre injuries liavo caused death lu cases where 
the injured person recovers, his own evidenco is available, 
though it may often occur that medical evidence is required 
in corroboration, or to prove that tho wounds have, or have 
not, been self-inflioted Wo will, therefore, first consider 
cases m wbich death has occurred. These may bo divided 
into two classes (1) death cansed by wounds, or external 
injuries , and (2) death caused by hanging, drowning, 
suffocation, strangulation, tlirotthng, smothering, and star- 
vation. 
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VTiiatare 36. Under the head Trownds fall all those injanes which 

* come within the definition m the Penal Code of hurt and 

gnovons hurt It depends upon the nature of the hurt 
caused, the intention of the party causing it, and the result 
of the hurt, whether tlje accused is guilty of simple hurt, 
grievous hurt, attempt to commit murdei, or murder itself * 

Cause of death 37, The cause of death IS the first and most important 
question which arises, and is one about which a douht anses 
oftener in this country than in Europe As already stated, 
it frequently happens that the apparent cause of death is 
not the actual cause of death It is, therefore, of the ut- 
most importance that, as soon as the dead body is discovered, 
the surrounding circumstances should be most carefully 
noted 'When possible, a corpse should bo left untouched 
in the position in which it has been found, until the arrival 
of tho police , or, if they are too far distant, until it has been 
inspected by tho village authorities 

Tli«iB 9 iiMt 38. Thercsulbof thismspcctionmustbe at once reduced 
to writing, and m this documout— called in the Madras 
Presidency a mahazamamah and in Bengal, sooruthal,— 
every circumstance should be carefully noted. In the 
znofussil, the village magistrate occupies the position of the 
coroner, and it very ofton depends upon tho accuracy with 
which his report is diawu up, and the confidence which can 
be placed upon it, whether a crime results in detection or 
not 


MfntiEcaiion 39 The first point is the identification of the body In 
of the body Country, where there are so many wild animals, it ig 

often very difficult to identify human remains as being those 
of a supposed deceased person A case occurred in tho 
Juno sessions at Cnddapah (1883), in which the body of a 
woman, who had been hilled twenty-six hours previously and 
left in a vanKa or dry river-bed, was fonnd entirely stripped 


• The old iargical definition ot a wound loeVci it congist in ft gofufion e/ 
eonliniiify Ills definiion would inclndo contusions concassions. 
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of Besli Tlio body was, liotrover, identified by a miss- 
ing tooth lu the jawbone and by some of tlio articles of 
clothing found lying near it This is, probably, one of the 
mo«t rapid cases on record m which all tiaccs of flesh have 
been removed Generally speaking, from tliree to four 
days elapse before all traces disappear, and cron after this 
lap'e of time, bodies aro sometimes found almost intact 
Owing to the scanty clothing ovluch natives wear, it is often 
exceedingly difficult to identify remains, and it is, there- 
fore, of importance that nothing should be omitted which 
can bear upon the question of identification As a matter 
of fact, many cases have been convicted — and the convic- 
tions confirmed by the High Court — in which there has 
been no identification of the remains, but, as a general 
rule, ID such a case, the sentcnco is generally not one of 
death, but of transportation for hfo Ihis, however, is not 
invariably the rule, as will be seen by a reference to Ulus- 
tratiTG Cases I and II 

40 The euBuiQg summary of the details to be gene* fleneial rfaJiCj 
rally observed and noted m tho examination of persons, or |n 
of bodies, or of bones regarding identity may be interest- 
ing — 

I — The following points should bo noted under general 
circumstances — 

(1) The surroundings of the body— 

(a) Clothes 
(h) Jewellery 

(c) All articles found on tho body or in the 

coffin 

(d) Hairs grasped in the hand or free about 

the body. 

Thfe probablG m trads tA. whiah fho poTaow 

worked— 

(a) Condition of the hands (horny or soft). 

(h) Any special injuries to nails 
(f) Any special stains (such as silver and dyo 
stains) 
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(3) The lieigM of iho -person 

(4) The -weight of the person. 

(5) Age— 

(a) The nmonnt and colour ol the hair. 

(1) The teeth 

(c) Tho condition of the alveolar processes. 

(d) The condition of tho fontanellos * * * § 

(c) The points of ossification t 

(/) Tho condition of tho epiphyses J 
(y) The size of the bones 

(C) Sex — 

(a) Tho genital organs 
(t) Tho breasts 

(c) The general conformation 

(d) The length of the back hair, and the nature 

of tho hair generally 
(c) Pelvis § 

(/) Tho markings of the bones. 

(7) Deformities — 

(a) Shortening of legs from disease of hips, ete. 

(b) Spinal disease. 

(c) Talipes || 

Largo -wenSjIT etc 

(8) Marks, growths, etc , on tho skm. Distinguish 

between those arising— 

(a) Prom disease (snch, e p , as scrofulous ulcers, 
small-por, diseased teeth, syphilis, skm 
disease, etc ) 

* Tbe foTiiantlln are tbe uembmnoQs spaces w tho iDfaat’a head, from 
^effejed fomatlon of bone in the cranial boaes 

t The points or “centred la vrhioh the formation of bone hss tabes 
place and the extent to irbich these centres hare developed 

t The ep phyae* are the processes of bone attached bj cartilage 

§ The pehts is the cavity formed by the hip bones 
II Talipei la the deformity commonly called ‘ clnb foot ” 

7 TTen* are small cystio avrelhags varyiogia size from ainillet seed to aa 
orange, sitnated in (he akia or tissues immediately beneath the shin. 
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{h) From operations (mnjoi opcnlions alsoWeeiT- 
ing and cuppiD^^ leech bites, setons, etc ) 
(c) From tatooinf» or flogging 
(({) Fiom natural causes (discoloration, 
moles, waits) 

(c) From Molencc 

(/) Fioni stains (such ns Wood, etc ) 

(*5 ) Injuries — 

(а) Fractures 
{h) Dislocations 

(«) Wounds Coiisidei (1) tlicirprobable ougui, 
(2) position, and (3) extent, etc 
Examine now m detail the raiious parts aud organs of 
the body 

(10) The Head— 

(o) Complexion (fair, dark, sallow) 

(б) Shape and general type of face and head 

(Europeau, ilongolian, etc ) 

(e) Forehead (low, high, prominent) 

(d] Cjcs (large or Binall, sunk oi piommeot) 

(c) Nose (short or long, flat and broad, broad 
or well formed nostnh, etc ) 

(/) Ears (lobules well formed or continuous with 
the cheeks — pierced or not) 

(c) l^Ioiith (largo or small , note scars on t! e roof 
and iho conditions of alveolar processes) 

(A.) Efips — largo or small (cicatrices) 

(t) Teeth— 

Number 
Regularity 
Stale of decay 

Any special parts where they are more 
than usually worn away 


* A«<rrB< mninftrkar bt»n ah ine to tbad Istitignof tba Mood renels 
tmr the «ur(are of tho aViu or niibio itt teitui* 
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(3) The height oJ the petson 

(4) The weight of the person. 

(5) Age— 

(a) The emonnt an3 colour o! the hair 

(b) The teeth 

(c) The condition of the alveolar processes. 

(d) The condition of the fontanelles * * * § 

(e) The points of ossification t 

(/) Tho condition of the epiphyses J 
(g) The size of the hones 

(C) Bex— 

(a) The genital organs 
(bl The breasts. 

(c) The general conformation 

(d) The length of the hack hair^ and the nalora 

of tho hair generally* 

(c) Pelvis § 

(/) The markings of the hones. 

(7) Deformities — 

(а) Shortening of legs from disease of hipsj etc 

(б) Spinal disease. 

(c) Talipes H 

(d) Large wens,^ etc 

(8) Marks, growths, etc , on the skin. Distinguish 

between those arising— 

(o) From disease (such, e g , as scrofulous ulcers, 
small-por, diseased teeth, syphilis, skm 
disease, etc ) 

• Tie Jnwnitfaiijtuxs j^owiP.iD Aw® 

delated formation of bone in tie cranial bonea 

t The pointior * centres' in which the formation of bone has taken 
place Dud tbe extent to trbich these centres hare dereloped 
i The ere the proceaaea of bone attached bj cartilage 

§ The pelrti is the eaeitj formed by tbe hip bones 
It Talipei 18 the deformity cooimonly called “ clnb foot ” 

^ Tr«n( are small cystw ssrelhags varying in s zo from a millet seed to na 
or&sge, sitaaled in the ehm or tissoea immediately beneath the ekiu. 
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(b) From operatioas (majoi operations also bleed- 

ing and cuppingt leech bites, setons, etc ) 
(<•) From tatooiug or flogging. 

((f) Fiom natural causes (discoloration, n'nvi,*^ 
moles, waits) 

(e) From iioleacc. 

(/) Fiom status (such as blood, etc }. 

(9 ) Injuries — 

(a) Fractures. 

(t) Dislocatious 

(♦*} Wounds Consider (1) then probable oiigm, 
(2) position , and (3) extent, etc. 

Examine now m detail the vaiious parts and organs of 
the body. 

(10.) The Head— 

(а) Complexion (fair, dark, sallow). 

(б) Shape and geiieial type of face and liead 

(European, Mongolian, etc ). 

(c) Forehead (low, high, prominent). 

(d) Gjes (large or small, sunk oi pi'ominent). 

(e) Nose (short or long, flat and broad, broad 

or well formed nostrils, etc ). 

(/) Ears (lobules well formed or continuous with 
the cheeks — pierced or not), 

(o) Mouth (large or small ; note scars on the roof 
and ihe conditions of alveolar processes), 
(h) Lips — large or small (cicatiices) 

(*) Teeth — ■ 

Number. 

Regularity. 

State of decay. 

Any special parts wlicio they are more 
than usually worn awaj . 
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\Vhether there aie false teeth or indica- 
tions oust of their having been worn 
(j) Chm (full, round, double, pointed, or reced- 
Mg)- 
(Jc) Hair- 

Amount, color, and length of hair onhead, 
lip, chm 

Whether tho color be natural (test if 
necessary) 

Whethei it baa been, recently cut 

(11) The Neck— 

Its characters (short or long, thin or thick 
cicatrices) 

(12) Tho Chest— 

(a) Formation (well formed or pigeon shaped) 

(b) Shoulders (high or sloping) 

(c) Sternum or breast-bone (Sat or sunk, etc ) 
(18) Pelvis— 

(c) The genitals normal or otherwise. 

(i) In females the question of pregnancy. 

(c) In the cose of askeleton, decide whether the 
pelvis be that of a male or female 
(14) 8,he Extremities — 

(a) The arms— size and length generally 
The fingers, short or long 

Whether they are of proper proportion- 
ed length 

Any peculiarities of the nails 
The hands, rough or not by hard work 
■Whether marked or not by stains 
(h) The legs— whether nnifoim or not in length 
Anchylosis* of joints 
Whether bowed or not 
Whether knock kneed 
The ankles and feet 

* .IncKylcot IS > stiffuess or immoliilitj of joiots aru 


from TsriODS 
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n —In the case of mntilated remains, the following Special appear 
special appearances should be noted m addition to what e3”*cas9of'"°^ 
has already been stated — ” 

(1) The degree of accuracy with which the parts fit 
together as follows — 

(а) Bones 

(б) Muscles 

(c) Blood vessels 

(2) Nature of the mutilation — 

(n) "Whether the muscles are hacked or have 

been divided by a sharp knife 
(6) "Whether the bones have been chopped or cut 
with a fine or coarse saw 

(3) The after treatment to which the parts have been 
subjected — 

(o) "Whether they have been acted upon by bmo 

or other chemicals 

(i) Burning— 

If tbe bones be entire, examine as usual 
If only an ash be found, examine this for 
phosphate of hme 
(c) Boiling 

III —The following details should be noted in the case NoUj m regard 
of tho discovery of a skeleton or of individual bones, in 
addition to the points already indicated — 

(1) Tho extent to which the soft parts have dis 

appeared 

(2) Tho extent to which separation of the bones 

bas taken place 

(3) Tho colour of the bones 
(i) Their state of preservation 

(5) Aro they human or not 

(6) Tho sex as determined from tho pelvis and tho 

characters of the bones generally 

(7) Do the bones belong to one or to more than ono 
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(8) CarefoMjr examine the pelvis and the parts 

aroQnd for the reruains ot fcet'il bones 

(9) Examine carefully for any evidence of disease 

of the bones (Special diseases — anchjlosis, 
rickets, syphibs, softening, etc) 

(10) Existence of injuries 

Clothes or orn» 41 Tho clothcs or omaments found on » bodv may aid 
raenta m»ya dia i.i,i .» 

eitabiieiiag lu establisumg its identity In the case of natives of iudia, 
identity following points should be specially noted 

In males — 

(1) If the natne coat {angarJ^a or chaphan) is 

worn, whether this fastens on the right side 
( SB Hindu), left side (=s Hahoincdan), or 
centre (= Parsees, Jews, and some Hindus) 

(2) If a sacred thread is woin, whether tins passes 

ovei the left shoulder and under tho left 
arm pit ( = Hindu), or is worn round the waist 
(=* Parses) 

(3) If a necklace of beads is worn, the material of 

which they aro composed should be noted 
If these are of wood, or jf the beads aie nuts 
or seeds, the wearer is probably n Hindu 

(4) It may be also noted that unless both ears are 

piciced, the individual is not a Hindu 
Xu the case of females it should bo noted— 

(1) Whether trousers are worn or not — trousers 

with a sacred thiead indicate a Paisee , wjth- 
ont, a Hahomedan 

(2) 'Whether there are bangles on the wn«ts or not 

An adult female without bangles is probably 
a Hindu widow or a non Hindu 
(o) "Whether tho nose ring is passed through a 
perforation m the septum ( = Mahomedan), 
or through ono in the left ahi ( = Hindn) 

^ (4) "Whether the head is shaved or not A female 
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TvUli tlie Lead aliived is probably a Hindu 

42 In the Indian Medical Gazette of IS^S, January 1st, 
several remarkable cases of identification aie recorded — 
(a) An adult male, let 45 years A fiacturo of the 
stemnm, without any appearance of union, bony 
or otherwise, and rupture of the intercostal 
muscles, ivith extensive extravasations of blood 
at the seat of fiactnre, were clearlj made out at 
the post mortem on a body lav advanced in de 
composition 'Ihe appearances indicated vio 
lence before death, and moreover that the person 
did not long survive the mjunes lufiicted 
(1) A comminated fracture of the skull discovered 
m an exhumed and exceedingly putnd bod} 
Prisoner convicted 

(c) A fi actured skull, with a penetr itiug wound of tbo 

abdomen, clearly made out in “an enormously 
bloated and maggot eaten body “ 

(d) Identity established lu a body almost skeleton'' 

ised, by the remains of a cartilagiuous tumour 
of the neck 

(e) Identity deteimmed from more fragments of what 

bad been a body (mfc 5 years) by tbe bair on the 
back of the head and the absence of the left 
lateral incisor Ptisonci convicted 
In the same paper, at page 5, a case is given where identity 
was determined from a skull, file ribs, and five vertebrse 
Uhe teeth and the peculiar shape of tho skull were of im- 
portance m connection with identification m this case, that 
of a boy nine jears of age 

43 After the identification, tho different heads enumer- 
ated at pages 12 to 14 should bo mvanably discussed in 
detail, and it must bo remembered that any evidence which 
mayboafterwardsbrought forward regarding tho condition 

• From Lyon # iltd eaX Jnniprviitnit for Inda Sad EJ , p 2* 


Beutrbnble 
casMcf ideatiG 


Scbieqneol 
0* Je CO roffofd 
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of the body or the naturo of the trounds, is loohed upon 
lYith gteat suspicion 


44 In order to be able to decide whether the death has 
been caused by wounds, it is necessary that there should bo 
some evidence as to whether the wounds were caused before 
or after death This is a qnestion which the medical officer 
who inspects the body will be best able to decide, but still 
there are some cjrcnBQstances which it is absolutely neces- 
sary the village authorities should note 
46 In open wonnds caused after death-— 

(!) bleeding may occur, but it is never very 
copious, 

(2) what does occui is venous, and is of a thin 
£uid character, 

(3) the edges of the wouod are loose and close , 

(4) there is no coagulation of the blood 

46 The following table gives in general terms the dis- 
tinguishing features of a wound indicted before and after 
death, and contrasts them ~ 


BEroaE DEiTH 
i Ectraet on of the ekm 
S Saimorchav® blwejre ertemi* 
Edges of tbo worn d iDjected 


nmn i>EAtB 
I No retreetion of *k a 
Z Venous bsmorrhuge * Edges of 
woDod not iDjectsd 


3 Edges of wound erected I 3 Jfo erers on of the edges except 

I from putrefaction or in fat 
people 

4 DIood clots large I 4 Oal/ small clots, if any 

This table is given as a guide, for it should ho homo in 
mind that it is by no means easy to decide whether the 
wound was inflicted bcfoie or after death 


47, Cases have occurred (see Illustrative Case VI) in 
which persons bapo died a natural death, hut after death 
woondshave been inflicted,and thebody has thcnbccnplaced 
so as to throw suspicion on an enemy of the deceased's family 
In such a case as this, it would probably be easy to detect 
whether the wounds had been caused after death , but when 
death has been caused by one act of anolenco and other 


ArKnal htond is bngbt red, tcrcui llooi d&rk red lu colour 
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wounds are inflicted immediately afterwards, the symptoms 
given above will often be less marked 
48 The retracted nature of the vessels, and of the edges Heimetea yet 
of the wound, is one of the safest signs of tho wound having “fVoMdV'*'* 
been caused during lifetime This is a point which a medi* 
cal man can better decide than a village magistrate, and 
it should, therefore, he an invariable rule that, however 
apparent the cause of death may seem to be, wherever it is 
clear, or wherever there is even a suspicion, that violence of 
any Lind has been used, the body should be tnianahly sent 
to the nearest dispensary or hospital This, owing to the 
establishment of a dispensary ra almost evciy taliiq of every 
district, has been of late years made possible A few years 
ago, when there was generally only one hospital in a distnct 
of several thousand square miles, it was ofteu impossible. 

Still, however, cases fiequently occur m which bodies, 
where death has clearly been caused by violence, are not 
sent for medical examination 


49 When the body is examined at tho hospital, great Tie poif mw. 
care aud attention must be bestowed upon all these points 
There are dellnite tales regarding how a post mortem should 
be conducted, which will be dealt with in a subsequent 
chapter The medical officer's duty lies exclusively with 
tho body itself the stomach and intestines he has nothing 
to do With, they must bo sent to the chemical examiner 
Tho necessity of care and cleanliness in the disposal of the 
stomach, etc , is pointed out further on, but a case may be 
here alluded to, quoted by Beck, lU which a stomach was 
negligently laid on some fine white sand At the subse- 
quent examination particles of this were found, aud gave 
rise to an idea of poison by means of powdered glass As, 
hnwcyfiT, jtarbrJf'ji xonst- xicressarjdy iayr* heen /emsd 

outsido the stomach, it is presumed that this idea was soon 
dispelled 

50 If there are wounds on the body, note carefully tbeir BusanadMcnp. 

S170 and description and tho direction in winch thev run. 

, f , , r , , , ’ to ba noted 

having especial regard to any facts which may lead to 
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forming nn opinion to wlietlier they were caused before 
or aftei death. 

51. Hajmorrhage^ is generally supposed to be prima 
^acte evidence that life vras present when the wound wa*! 
inflicted This, however, is not always the case, becnnsa 
lipemorrliage may m some cases be observed in a dead body, 
as, foi aislnuce, in cases of hjemorrhagic apoplevj t and in 
a few vaiieties of protracted oi malignant fever. In these 
instances, howevei, it is of a darh colour, and eiidently 
more fluid and venous than in a uatiiial state Ihere will 
also be an absence of coagula oi clots of blood. Again, 
blood sometimes flows frotu an incision in a dead body and 
sometimes e\en ftoin a touch, winch no doubt gave rise to 
the idea of a coipse bleeding if tho murdeier touched it. 
Bleeding, therefore, is no pioof that the wound from which 
the blood comes was caused on the In log body “ But” (saj a 
Beck) “ h®morihago inaj be want log (from the wound), and 
on dissection tho blood is found fluid in the heart and its 
large vessels — the spinal canal, tho lungs, or tho brain. Is 
this to bo deemed apt oof of violent deathf lappreliendaot. 
All that can be said is that fluidity is most common m such 
cases, as fium narcotic poisons, lightning, and the like, but 
it IS also obseived m suddeu death fiom ordinary causes, 
and paiticulaily lu apoplc'ry, and even is occasumally not 
wanting in the usual foims of discaso that come under the 
esamiuation of the auatomist ” 

Breises cr coa 52. Tho same remarks refer to bruises, and a careful 

tuaed wonndi exaniiDatiou 13 required lu order to decide whether they have 
been caused befoie or aftei death It is a settled point, 
that, unless caused immediately after death, a blow is not 
capable of causing ecclijmosis Casper has shown, by n 

• Hamorrhife is IHe bqrsti gfgctlior fivning of blood fro n blood vessels, 
from wl at«*»er cause 

+ Apoplez y is a term applied to a morh 1 state, in which both sense and 
motion are s id leuty ariescel, tl • patient TyiiiK a»>f ***ee| btu reipiratiou 
niid I ffBii s HPHon toiiimniMff, tba lirratl mx ** • starter ns and tl o 

p ipilt are jrei ernlly dilated ApoplexT >i usimlly <i le to tiomorrhage mto 
it « snbstAi ce of tl e brain it uinv also be cnased by pressure on or nitbio 
the brain 
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number of careful experiments, that, in tlie same 
the application of fire is not capable of causing on a dead 
body the appearance of vesicles*" caused on a living one 
It IS, however, of importance to remember that although 
blows inflicted shortly after death "will imitate contusions 
caused during life, still they will only imitate slight con* 
tnsiOQS 

53 A severe blow caused after death will only produce D s^renee 
the same appeaiances as a slight contnsion caused during cawd Vfore or 
life If, therefore, it is palpable that the blow has been a 

severe one, and the appeal ances one would naturally expect 
from a severe blow are wanting (such as swelling fiom the 
extent of tbe extravasation, ayellow margin round the black 
mark, eSuaion of blood into the cellular tissue, and an 
incorpoiatiQu of blood with the whole tree skin, rendering 
it black, and increasing m firmness and lesistanco), theio 
can bo no doubt that the blow has been dealt after death, 
even though there may be ecchymosis 

54 It cannot however, be taken as a hard and fast rnle, liala act le ha 
that blood after death will not coagulate, for Dr Chnstison InVfaiVon#**^ 
stated, in his paper on tho effects of blows after death, that 

he has known blood to coagulate firmly eight hours after 
death, and to have seen blood coagolato as it flowed in a 
post mortem examination — m one case, twelve hours after, 
and lU another upwards of thirty hours after death 

55 But it may be accepted as a certainty, that after CMajnfycflh® 

tho body has become cold, and ngor mortis has set in, » e , a\i*ow*pTS^* 
about three hours after death, the muscles have acqmied let 

r/gidity, and that therefore a blow, however severe, would “• 

leave none of the traces caused by a blow admmistered 
before death 

56 As a general rule, open wounds, if received before Ai-pwa^Mof 
death, are marked by red, bloody, and separated edges, and 


* Te$\clei are email bl alera or bladder like eleratlooe on tbe lortaee ot 

tbe body 


6 
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present a g‘'p\ng tippcarvnce BlooA ts tvlso more or less 
collected m the cellular tissue * 

Arpfwnce pf 57 Woonds inflicted after death are Imd and their 
after death edges close together, and if there is blood to be found in the 

wound, it will be of a liquid \enous tlmractcr 
C«» ef jndicial 58 As a proof of tbe care which is required in the con- 
duct of a ^osi-niorfem, and the terrible results which an 
omission, or an eiror of judgment, may entail, see Illustra- 
tive Ca'!6 No V (of Moutbaillj), in which the failure to 
correctly judge certain symptoms led to the judicial murder 
of an innocent mno 

rositifin and 59 Tlifi course of a wound and its position is very often 
trhTd/icnW 0^ greatest importance m determining whether the act 
that caused death was one of mmder or of suicide For 
instance, it is roost improbable that a iight-lmnded person 
could inflict a suicidal wound which runs from right to 
left, and, again, homicidal stabs run generally from above 
downwards flhe case of Gardner, aheady qnotod, is a 
vei 7 intcrestrog ono on tins point, and a eomowbat similar 
casowasUiedat CuddapaU in the Apnl sessions of 1881 
(«eo Flustrativo Case No VII ) 

RoU* ndopw 60 Rules, which experience in Earopo has caused to ho 
adopted regarding the period when death occurred, aro 
Bppiicable*to Scarcely npplicablo to this country, where the different 
India stages a deid body passes through aro so much more rapid 

than they are in a cold climate It is, however, certain that 
decomposition sets m much earlier m nn injured than m an 
uninjured body, and commences firet in the injured portions. 
The result of this is that the injuries oppear to bo of a 
■much moio aggravated form than they ought to be consi- 
dered by a medical jurist (Taylor) 

Inhere 61 AVhero death has occurred, and there is no external 
"tteroli mark of injury, tho opinion of the medical officer should 
isBtk of injarr .1 — , , — — 
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be expressed only after most careful examination of all the 
parts There are nnmberless recorded cases in which, after 
a quarrel or a struggle, sudden death has taken place owing 
to the ruptnre of some internal vessel or organ, brought on 
by excitement or sudden passion "When the cause of death 
cannot positively be ascribed to any injury, external or in- 
ternal, or to any disease, the stomach and intestines should 
invariably be forwarded to the chemical examiner , but even 
when no cause of death can be discovered in the post mor- 
tem, nor any trace of poison in the stomach, it may happen 
that death has been caused by violent means 

62 Accordinfflv, death may be caused by a shock*" to the Dwtu from 
nervous system by means or violence, which, however, may 
leave no trace, cither external or lOtcmal This is often the 
case where there has been a blow on the upper part of the 
abdomen, or on the pitof the stomach, and “ it is admitted 
by expencnced surgeons that a person may die from so 
simple a cause without any mark of a bruise externally, or 
physical injury internally, to account for death Ou the skin 
there may bo some abrasion or slight discoloration , but, 
as it has been elsewhere stated, these are neither constant 
nor necessary accompaniments of a blow” (Taylor) In 
cases of this kind there may be other evidence to show that 
Violence was used and was the cause of death 

Thus, a trial took place at the Liverpool Autumn Assizes, 

1837, wherein several persons were charged with the man- 
slaughtei of the deceased, by kicking him behind the right 
ear The medical witness deposed that there was lu this 
spot the mark of a sovero contusion, bnt there was no injury 
whatever to the brain, and tho body was otherwise healthy 
He very properly ascribed death to the violent shock* given 
to the nervous system, and the conrt held that the cause 
of death was satisfactorily made out The person who in- 
flicted the injury was convicted 


* The term (Wlisnted b^medieel nett to denote the rondilinnof tn^re 
vital depress on prodaced bj severe lojnnes ocvasiouallj after snrgical 
oporatiouB or as the resall of strong emotions 
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De ti frora^ 63 Another kind of mjurj common in this coontry, 
teiuciea* ** wliicli is calculated to cause death by shockj 13 the squeez- 
ing of the testicles This, however, is generally accom- 
panied by other injnnes, and la allaJcd to under the head 
Su^ocaUon Whore there are many wounds or marks of 
injuries, it is not necessary to prove that any one m parti- 
culai was sufficient to cause death , for the shock to the 
6} stem caused I y a number of blows, not one of wliioh 
would m itself bo fatal, has often been proved to bo suffi 
cient to c'luso death * 

Death of wou d 64 Dr TajJors remaiks on this head are of such 

aaturou uses™ importance, and especially in India where, in the majoiity 
violma" ***' cases, prisoners are undefended by counsel, that they are 
given %n ezfeiiso It is by no means unusual for indivi- 
duals who have received a wonod, or sustainod some per- 
sonal injury, to die from latent natural causes, and as m 
the miuds of non professional persons, death may appeal to 
be a direct result of the injury, the case can only be cleared 
up by the assistance of a medical practitioner Such a 
coincidence has been witnessed in many cases of attempted 
suicide A man has inflicted a severo wound on himself 
while labouring under disease, or some morbid change tend- 
ing to destroy hfo Las ocemrod snbsequeutly to tho inflic- 
tion of a wound, md death has followed Without a careful 
oxamiuation of the body, it is impossible to refer death to 
the real cause Tho iropoiianco of an accurate discrimin- 
ation in a case in which wounds or personal injuries hare 
been caused by another, must bo obvious on the least 
reflection A hasty opimon may involve the accused in a 
charge of manslaughter, and although a bamstei might 
bo able to show oa tlio Inal that death was properly attri 
bulable, not to the wonud, but to co Lusting disease, jet 
it must bo rctncmbeicd, that the evidence of a surgeon 
before a coronei or magistrate, m remote parts of this 
country (England), may bo tho means of causing tho person 

• Seo T* jl r Vol I pag» 666 Defer i*1»o Keg v Jone* W»ri ek 1831 1 

Ceg t Sa;tn U 0 D A s,mil Ke{, v tans ^orw ch Loot 1851 
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cliarged to be impnsoned fop some montKs previously to 
the trial In a case reported by Dr Bemcastle, tlie de- 
ceased, a boy, died from an internal strangulation of tbo 
intestine from morbid causes after wrestling witb another 
boy, who might, but for a careful inspection of tho body, 
have been erroneously charged with having caused his 
death ” 

65 On the other hand, death may often occur from Deatb after 
wounds after long periods, and the wounds may be the actual 
canse of death, though, perhaps, some other act of violence 
may be the appaient cause Thus, a case is related by Sir 
A Cooper of a gentleman who died of an injury to the head 
received about two y?di3 previously Taylor says that the 
longest interval at which a conviction has taken place from 
indirectly fatal causes is nine months (Under this head 
see niustiativo Case No IX ) 

**66 This 13 a question that is always asked in court, but ntab kind of 
18 one which it is not always possible to answer It is, of wouaTcmed*** 
course, easy to say that an incised or clean cut wound has 
been caused by a sharp cutting instrument, a punctured'* 
wound by a pointed one, and a contused woundt or a frac- 
ture by a blunt weapon , but when tho question goes further 
and it IS asked whether a particular weapon caused a parti- 
cular wound, tho answer can seldom bo given ■with certainty 
In this respect, it is necessary to remember that, owing to 
the contracting power of the skin and of the flesh, an incised 
or punctured wound, such as a stab, will always appear to 
bo smaller than the instrument by which it has been 
inflicted In tho case of a cut (as, for instance, throat-cut) 
or a slash with a sword or hill hook, the size of tho wound 
depends to a great evtent upon tho amount of force used, 
and a smaU kuife maj inflict as large a wound as a big 


*/’un(furr(jiroun(ffare(liosapK>^ac«db7lang' narroir nadebarp pointed 
bodies penetrating; iito the Cesh As eaamplee ire hare wounds pro 
dneed by treading on n splinter of woodorn nail orthe woand prodaced 
bj the etab of a stiletto 

t Contused looundi or bruises are thoee produced by blows with blunt 
wes( one Theie is no solut on of coi t nuitj or breach vf the surface. 
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sword , but it often happens that the wound itself will 
afford evidenco as to what weapon could not have been 
used If the weapon produced is a sharp knife, and the 
edges of the wound are jagged, tore, and lacerated, it can 
be safelj inferred that the wound was not caused by the 
knife, and the reverse is equally true If the weapon is 
blunt with notches, and the edges of the wound are clean 
and show none of the signs which are to be found in 
wounds caused by a blunt instrument, it is clear that some 
sharp weapon has been used When, however, the appear- 
ance of the wound corresponds with the weapon produced, 
all that can bo said is, that the wound might have been 
caused by such a weapon It is in the power of a profes- 
sional witness to declare positively that the wound could 
not possibly have been caused by the weapon shown to 
him, but It 13 not in his power to state positively that the 
Weapon shown him did cause tho wound 

67 As regards fractuies, the difficulty is even still 
greater Bones vary m strength in different persons The 
bones of some persons are so exceedingly buttle that they 
are capable of being fractured by a very small blow from a 
very light stick The same refers to the skull, which, with 
some persons, is much thicker than with others 

68 A very common weapon, which is in the Madras 
Presidency used in sudden assaults and qnarrels, especially 
between men and women, is the rice-pounder It is very 
strange, but Dr Norman Chevers makes no mention of 
wounds caused by this deadly weapon, and wo can, there- 
fore, only suppose that in the north they aro of raio occur- 
rence The nco pounder is generally made of hard wood , 
IS about three and a half feet long and about one and a half 
to two mches in diameter, and at one end it is shod with a 
thm but strong iron plate, about an inch or an inch and a 
half m length A strong blow from a weapon of this kind 
is almost certain death, and if, as is generally tho case, it 
falls upon the head, *v terrific fracture of the skull is tho 
result It often occurs, howei cr, that tho assailant is not 
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content with inflicting one blow, bat strikes two or three, 
sometimes dashing out the brains of his victim and fractur- 
ing the skull to pieces In some cases, a single blow from 
a weapon of this kind will produce a clean cut in the skull 
difficult to be distinguished from a sword cut Murders 
with a nee pounder are generally tho result ol a quarrel, m 
which one or both the parties eoncerned have made use of 
the foul terms of abuse which are so common amongst the 
lowei classes in India and, as far as we can judge from my 
own experience, and from a penisil of tho printed reports 
of the Foujdaree Udalut and High Courts, aro most com- 
mon in the so called Ceded districts, — ^Bellarj , Kurnool, and 
Cuddapah, — though they also occur occasionally in the 
other districts 

69 Where death has heeo caused by one or a miinber prerampiien cf 
of blowsj a description of tho wounds is of impoit'ince ns 
likel} to throw light upon the omount of violence used, and violence wad 
therefore upon the intention of the oCfeudei As has been 
said before death fiom a i ice poundei is often the result of 
a sudden qnarrel, but tho weapon itself is of so imminently 
deadly a nature, that it must bo m the knowledge of any 
person of ordinary understanding that a blow fiom such a 
weapon is likely to cause death, ao that unless gravo pro- 
vocation cau bo shown, the offender is generally found 
guilty of murder, it is, however, usual in such cases for 
the judge to lecommend a mitigation of punishment Thus, 
in the Tebruaiy sessions, 1884, at Cuddapah, a man was 
convicted of causing the death of a woman in tins manner 
The prisoner was quarrelling with and beating bis wife, 
when the deceased, his aunt, inteifered and expostniated 
with him 'iho prisoner seized a nee pounder, stiuck tho 
deceased three times on tho head and fhneo on the body 
Tho head was smashed to pieces, and a part of the brain 
protruded Death after the first blow appears to have been 
instantaneous Tho judge found tho prisoner gmlty of 
murder aud passed sentence of transportation for life, but, 
at the same time, recommended to the High Court a miti- 
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gation Tina sontcnco ivaa confirmed on appeal, and a 
jcduction to fi\o yeais* iigorona impusonmont wna applied 
for 
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70 In llongnl, tlio weapon with which fractures are 
most commonly caused appears {accoidmg to Dr Clioiora) 
to bo the lalht—a long tliin bamboo used bj most natives 
m walking and frequently furmshod at ono end with a small 
iron fen nlo A weapon ot this km 1 is also calculated to 
inflict a soaoro womul, especially upon tho head, hut tho 
use of it 13 not so imuuncntl) dangotoiia to lifo as is that 
of a nco ponndor, and tho intention of tho offendoi will, 
thoroforo, bo beat shown by tbo amount of Moicneo used 
It should, honovor, bo lomomborod that, when onco tho 
passiou of a native is aroused, so far as to stnl o a lloiv, lio 
seems to bo often seized with a kind of fronry for blood, 
an I goes on sinking long aftoi Ins Mctiin is dead When 
in tins state of passion ho is probably incapable of judging 
of tho coiisequonco of his acts, and it will bo a matter for 
ONideiico whothoi tins passion has been oxoitod by grave 
and Bufflcicnt proaocation 


Irntli 
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71 llio privilege of causing death m the oxerciso of tho 
rijjht of piuato dofcnco, continues only ns long as tho 
danger to person or to propertj oaists Any violonco used, 
after such danger, and with it tho right of dcfonco has 
ceased, is a criminal net Thus, if a man is attacked by a 
thief or a robber, and ho disables him with ouo blow with- 
out killing him, tho danger to him has ceased, and ho 
u ould not ho justified in infhcting a senos of other blows , 
and if, bj so doing, ho caused death, ho would bo legally 
responsible In a coso of this kind, howoior, this blood 
frenzy which is so often oacitcd, would probably bo taken 
into account in ananling Iho punidimont rorasomonhat 
interesting and novel enso of tins kind, seo Illustrativo 
Case No A, aud see also case repoited at page 18 


ILLUSTRATIVE CASES. 

Case Ko I — Ko’t ipEVTiwcinoif or beuains 
Seg t SnndBAcsi 

Deceased iras ladaeed by twa otbera to lesra Jus villa^ nnder tbo pre 
text ot looLiug for stolen cattle On tbe my be ms mnijcrcd On the 
fonrtb day the remains were found — “1 >s slmll in three or fonr places, grey 
burs, a pairof slioea, and a bag with flint end steel 'I be jackals, voltures, 
etc^ bad nearly picked the hoiret clean *' 

There was circnmstatitiaJ evidence, and the sentence was— droth to llrgt 
prisoner , transportation for life to eecond — ^Jfadras Reports e/ Fovjtftiree 
Cilaluf, 18Sd J iladora, ITay to Joue, 1859 

Case No II — •NoMDBvnticAtio'J of reuain* 

Beg V Blababalays 

Deceased was a Brabmis, who had been sent to cash a lioondes (or 
cheqee] This wae on a Fiiday He did not retoin, and on the follonlng 
IVedaeaday tbe remains of a mas, with a Bnbtainical thread, were fottnil 
" The witoeites could not identify tbe body, as the feataies were entirely 
decomposed " Some cloths near tbe body were identifled,and certaui per* 
sons who bad been Uet eoen with deceasod were, on the etrengtb of cirenm- 
stantisl eTidonce, convicted 

Tbe seeeions jadge recommended transportation for life, becanss the 
body bad not been clearly identified, bat the High Coart (Pouj laiee UJalut) 
eeemg no leaeon to dosht that tbe remains were those of the missing man. 
sentenced to death ~filadrat Reports oj Foujdaree Pdalvt, 1859 J Eonote, 
Jnoe 1859 

Case No III — Cause or bBiTH codbtfol 
B eg V, blniiieaiiil Cbetty 

In tbie caie tbe prisoner wsi tbe brother of the deoeasod, and ws.« 
charged with haring killed him by stabbing him id the eye with a style 
All eye witiiess spoke to havti g veen tbo piisooer stab the deceased in the 
left eye with a style, and, on interfering, to hare received n atab in tho 
breast Other witnesses spoVo to 1 Avmg seen blood issuing fi om the eyo 
after death Death followed very rapidly The body was examined in the 
hospital two Jays afterwards Oue dresseror hospital assistant said that 
tbe body was so swollen that be could not discover any wooads s he opened 
the left eyo and temple, 5ut wlhovt ony results Another dresser stated 
that he saw "a small wound in the corner of the left eye, which be believes 
to have been the result ol a paactnreby a needle *' The sillah sargeon 
examined the skull eighteen days after death, and found nothing nnnatoral 
abont the osseous structure of the orbital cavity, but admitted that there 
Was a fissure through which the style might bare been forced to the brain 

7 
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tkiongk (Tie e^« batl, bnt conld not speak Tkitli certainty oiMng to tlie 
advanced stage of decomposition 

reidicf — Goiltj cd cansing death in the manner described 
Sentence —Hire® years’ impiisonincnt with hard laboni 
In tins ease it is difficnlb to tmdeistaml how a stab of such violence, as 
to cause almost instanlnneous death, could hire left such very faint traces 
'ibeie were, two days after deatt , when decomposition conld scnrcelv 
Inve set in i o other xnaiks of ii jury on the body In this ca^ie a descrip- 
tion of the wound by the Tillage anthoiities should have been made The 
ezAtnu ation by the diCBSers seems to have been scarcely satisfactory — 
^Afndras Repoits cf Povj Idiee Odatut, 1S61 ) Chittoor, Angnst 1861 

Cask No IV — Caosb op scath fbesoued — (DBA in fko« shock) 

Reg D Eolorkaadiyilo Ramotti. 

In tt IS case it was allegel, on the one hand, that the deceased bad died 
of cholera and, on ibo othei , fiom the effects of a beating he had received 
t)is evening befoie No post moitm was made, several witnesses proved 
the benting, and olheis, w) ose atatemenU contained oontcadieticms, spoke 
to vomiting find pnrgnig The jodge (Mr IloUowsy) retunrked —‘‘I am 
satisGod with the assessors, that, after this beating, the deceased, a man 
in good liealth, lay down gteatly enfeebled, that he nover recovered from 
iti effects, and that he died of this beating early nest tnornlng” The judge 
disbelieved the evidence regarding the cholera, and, quoting Dr laylor, 
picsanied that death followed from eshansiion and a shock to the nervous 
system The body appears to have been qmckly buried with the know- 
ledge of the village authorities, who are eupposed to bare connived in 
lepresenting the death as from cholera 
In the case above qnoted, the accused were fonnd gniUy of haviog censed 
the death of the deceased by beating, and weio sentenced to three, five, and 
Olio years imprisonment, lespectirely The sentence Was ronGiined by 
tbo High Co irt 

A proper inqnest and maharanianinh drawn np by the villnge nnthontica 
Would clearly have been more sntistactoiy 

As bearing upon this, n case may be quoted which occurred withm Mr 
Gnbblo'a enpenence Dunns 'he famine of 187G 77, the officer vn cbaigo 
of the relief camp at Mndanapally, paid the camp n visit at night in order 
to sec whether everything was in order The camp was composedof straw 
and thatch huts, and the orders were that no lights sUoiild ba alloweil any- 
wbcrc, except in the kiloben, which was built of brick. One of the warders 
was 7ouniJ as'leep mt’h n'ii^t ml laliQt— a lean to— which ho hab \hrtaft> 
Under the straw of the rouf tram which the flamo was an inch or two dia. 
lant Tho officer palled the man ont, gave him a soand beating on tl e 
posterior with Ins hnnting thong, and turned him out of the camp On his 
way to tho town, which was about two miles distant, tbo man was seized 
with cliolera.BTi 1 d»e*l of this disease early iicrtmornii g in bospilak— 'tclli- 
cherry, September 1861 



IV-TI ] 


ILLUSTBATIVB CASES 


CiSB No V — CaITSE OT DFlTil jnSTlKEN 
A triDow natneil SloiitbsiHf, of inebriated bnbite, was found dead in her 
room, lying on a trunk with sharp edges Thirty two honrs after death 
the body was inspected by a physician and sn^eon, who repoi ted that they 
found ecchyniosia and cootosiona on the arms thorax, and pai ticalarly over 
the third, fonrih, and fifth riba IhenecL. and upper part of the breast 
were also cccbymosed The head wssatrelled, blood was ex trarasatednndor 
the skill of the face, and the nose was filled with clotted blood On tho 
eyelid there was a wound of i»ae or ten hoes la extent, which penetrated 
to the orbit, and which might hare been caused by n shaip or cutting 
instrament, bat coaid not, in their opinion, hare produced sudden deatli 
It was re] orted that the wonnda might hare been caused either by ecrera 
blows or by a fall A physieiaii, who was present at the foil mortem, but 
who took uQ ] art in it, gsre evidence that tho eye was ocebymosed, and 
that the edges of the woond were irregular and indented 
This eridence, together With proof of freqoent quarrels betneen deceased 
and her son and daughter m law, who bred in tbs same hoase, led to tho 
eonsiction of the latter Tho eon was broken on the wheel, bat tho 
daughter in law, owing to pregnancy, obtained a respite Dm mg the inter 
ral, tho celebrated Or l/iais was consulted, and the lesolt of Ins loreati 
fntion was that there was "o proof of tbs commission of marder, bat rather 
of death from apoplexy, oi some other cause Tbs foUowiog worn nmongsl 
Ills reasons fur this opinion Intemperanco predisposes to sangniueons* 
apoplozy, and the head of the deceased should bass been opened in Older 
that tbs cundition of tho internal parts could hare explained the cause of 
the hemorrhage A person in a etats of intoxication, and, therefoie, pre 
disposed to apoplexy, would, on falling against any sharp edged eabstance, 
naturally laso a considerable quantity of blood, and also hare the arteries 
nod reins of tho bead much distended It was held impoesihle that haemorr 
hage from the wonnd in tbo eyo conid bare caused death As to the 
ecchymosis, or lirid spots ou tbo thorax and arms which were attribnted 
to blows or a fall, M Lome obterred that they were thi ordinary appearances 
fovnd 071 Ihotevihodte tint Hate of tntoxieaUoii The reanU of tins further 
medical cridcncs was that thefonnor decision was revoked, and the memory 
of tbo executed son was exonerated two years after his execatiou (1772) — 
Cose ijuoCed by Drct 

Case No VI — hlnriLATiou or bodies afteb DEAvn 
Da Nobman CneiERS qnotes sereralcaseaof this kind This mutilation 
IS caused cither to preroiit identification, as in tho case of a wounded thief 
decapitated by the other members of bis gang, or eljo to throw snspicion 
npon iniiocout persons There ore many Instances of the former That 
Rircn by Ilerodotns, of a thief caught lu a trap whilst plundering the king's 
treasury, and who begged his brother, who accompanied liira, to cut off las 
head, la probably tho oldest on record Snnilar cases hare occarred m 
Ilengat, and aroq lotcd by Dr Chevers,cx jrn In August 1S60, the papers 
reported ft darmg dacoity in tho Tillsgo of IlftBalong in Lohardugga. The 
• Or AmenAaj c spi^lesy 
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robbers were cbaeed by the zenuodar and a figbfc ensued, in which two of 
the gang were badly wounded. TheSr comrades, however, succeeded tu cnt< 
ting oft and carrying away their h^ida, bo as to prevent identification 
KEalBIM^OInnldatlo&of deadbodiea, inorder to throw siispicion on inno. 
cent peisons there are also soreral recorded mstaDCes “ 111 will having 
for Bomo months existed between a ticcadar of Patna and his ryots, the 
latter resolved to bring bim into tronble With this view they murdered 
Cbamuia Gowalah, an nnfmtnnata cripple, and then laid his death at the 
dooi of the ticcadar Ten persona were tiied, of whom two were haoged.” 
— {Ckntr^ ) 

In tbe Nisamiit Udalat Deports for Bengal, To] VI, IBSS, a s milar caso 
IS reported from Tirhoot The body of a deaf and dumb beggar was f onnd 
fearfully hacked and cot, leaning against the house of a person against 
whom the accused had a grudge Font persons were convicted by the judge, 
but wore acquitted by tbe higher court la a copy of Dr Cbavcrs’ book,* 
the following MS footnote with reference to this subject was found " I 
remember an a case tried by the aeoaions court of Caddapah (circa 69 or 
70), where tbe defence was that deceased had been murdered to get tbe 
prisoners into trouble the judge (Ur Untcbics) disbelieved that anything 
so unnatural could have taken place, nod severely reprimanded prisoner’s 
counsel for adoptiog this lio« of defence ” 

A siMictB case occurred lu Trichniopoly about twenty five yesrs ago, of 
which we are unable to find the record In that csso an old man induced 
bis sons to kill him (telling them that bemust anyway d e soon), and place 
bis body in such a place as to cast easpicion on u relative with whom the 
family was at enmity Ibis was done and tbe trick very nearly proved 
SQcceisful, tho relative being pot opou bo trial and narrowly escaping con> 
Tiction Be was, bowover, acquitted, and tho g nity parties detected 
“ FrobibLV the most atrocioos case of tbe kind on record is that of a 
woman in tbo Patna District, who poisoned ktr own little daughter, and 
having concealed her body on the promivos of a neighbour with whom ebo 
was at enmity, acensed biin of baviog murdered her fCfiners J 
Acii'S "It is a well known pmctice in India, where a death occurs sad. 
denly from natural caueee to a member of one or two rival houses, for his 
reUtires to inSict various wonnds open tbe corpse and to place it in a spot, 
where it majr be readily discovered, near their enemy's dwelling’’— f /bid J 
Case >o. VII — Katwk or wocnds a rest or whetheb tub case 
IS ONE OF soicioe on uurdeb 

Tub following esse was Ined at tbo April ■esaions of tbo Cuddapab court 
(18SI) Ucariug a noise in h« neighbour's backyard, early one morni ig, 
before dawn, the person boariogtt went and awoke tie inmates On going 
to tbe backyard, the form of a pereon was eeen leaviog it an 1 on going a 
little ( irther, a femalo serraiit of tbo linaso was fo mil lying in a pool of 
blood with her tbront cut Ko woapo i of aoy ki idcoull bo foam] near the 
holy Tbo woman was sensible butcouU not speak On the prisoner, n 
* («IJan«rrsSnic< fa fat a 
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eerrant of tbe saraa honso, nlio ilept in tbo bacbjard, beio" arrested and 
placed araoDgst others, she pointed him oat as the person who had stabbed 
her Fnsoaer's defence was, that tbe woman had asked him to elope with 
her, and, on his rcfossl, had cat her own throat The woman was taken to 
the hoBDital and lired for sereral days Tbo wonnrls were described by tbe 
medical officer as beios from right to left Thera were two gashes, and in 
each the deepest part was to the right and tbe gash tailed oil to the left 
The woman was right handed 

That this conld not be a cose of aniciJe, as a right handed person 
wonld most improbably hare nsed the left hand, wonM still mors impro* 
bably bare been able to jo&iet two gashes snth the left hand, and if she 
had done so, some weapon most hare been fonod near the body 
Senteiice —Death, which was confirmed by the Digh Coort 

Case No Vm — Cisss wncae tbe beil cawsE or dbith was nirrERENT 
FBOU TBB aPTABENC ONE 

Is UarehlSS?, awomao, 73, waa charged with causing the death of 
apaaper, by striking her on tbe cheek 1 he deceased beoaoie losensible 
and died lu tea mioates On lospecUon. it sras foond that death bad been 
caused by the niptare of an aneantm* of the aoita f The medical opinion 
was that the blow might hare aecelemted a fatal resalt of tbe disease 
(Tavlor) 

I*( another case (Beg v Champloaier, l$S4}.aQ old nan pasting on the 
road wai strack on the foiebead by a etone thrown by the prisoner There 
was a contQsed woaad and tbe nose bled profassly Ihe bleeding was 
arrested, and on the following day tbo man waa considered oat of danger. 
At a later period of the day, howerer, the deceased was seised with an 
apoplectic fit, from which he di 1 net recover The appearance of the bnin 
was safficient to account for death, but tbe medical man conld not nnder- 
take to say that tbe injniy by the etone had in any way produced these 
appearances The prisoner was acquitted — {Ibid ) 

Db Crsvcbs mentions many cases in which persoas, who have first of all 
been killed, have afterwards been hnng up so as to cause an impression 
that they had committed smeide ; nod a caso only lately occurred in which 
the body o( a man found hanging was, on dissoclion, proved to contain a 
large quantity of arsen o, thus rendering it probable that Lo had been 
poisoned before being bong up 

Case Ko IN — Deatb after long febiods { 

It IS generally believed that wonnds of tbe heart produce almost instan- 
taneous death Various causes, however, may exist which prevent such 


• Ac anvuntm ia a tumonr fweUiBg, er dilatation «t aa srterT, Iba contents of the 
swelUnscoiuisling of blood 

f The eorU ii the in'cataricrj ipvtasmE fromtb* leU elie of tbo bnrt All the 
other BrtcrieeottheboJT.exceptthepalBioaarFartery.rrocecdiDeiiutel or isdirectlr 
frotu the aoeta 

t See elio Teylor, Tol K'S * EiilbvBa,C C C , Sert"ialier, IS53 
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wonnds from proving fatal for hours and days, and sometimes even foi 
>Teeks 

Dr Tayloi tnenlions that out of twenty nine instances of penetrating 
wonnds of the heart, only two proved fatal withitt forty eight hoars In 
the others death tool, place at the varying periods of from four to tiventy- 
eight days 

Db CbEvebs qaotea thecase narrated by Mr William White of Eangoon 

A soldier was wounded in the storming of the Gieat Pagoda on 14th 
April, 16SS Iheball entered a little abovo the anterior fold of the left 
axilla, taking an obhqne direction to the cavity of the chest At first ho 
appeared to be doing well, andtho tvonod closed Sobseqoently, Lis health 
declined with feverish eyoiptoma and evidence of pulmonary disease A 
few days before liia death it was noticed that tbo action of the heart was 
weak bnt natnral, its eystole or contraction and diastole or relaxation 
legnlar and equal fie died worn out and emaciated ontboStth June 
On examination the bnllet was found in tbe left ventncle of the heart, m 
its most interior part 

A BtTiiER peculiar case occurred at Calient id 1857 Deccasod was 
Btsaulted by the prisoner armed witb a toddy ks'fe, and terrible gasbes 
were inflicted Upon tbe bead, nock, etc Thiswnson 8 lb April Deceasel 
was lemoved to ti o I ospital, and there he died on tbe Slit May— not of 
the wounds, iut o] AyttnUt} The opotboenry deposed that "dyaeutery 
was the sole cause of death, bot I am of opioion that he would have died 
from the cumber of wounds recoived and the necessary enfoebhiig of his 
constitution in cooscquence” The prisoner was couvicted of wounding 
with intent to murder, and sentenced to imprisonment for lifo with hard 
labour —(Report$ cf Uadrat FoujAa^te Udalxtt, Vcl Til ) 

Case Ko X — Deatu cacssd ondeb a false plea of fbitatb &EFx^CE 

'iiiE prisoi cr appears in tbo middle of tbo iiigbt to have inised an alsrm 
that some one was breaking into one of tl e houses He at once went to 
tl 0 house, end, seeing a person creeping out of a hole in tho wall, he attacked 
liim with a bill Look and almost cut him to pieces lie alleged, in liia 
defence, that be had done Ibis beennso ho considered the man to be a robber, 
lie had at one time been employed as a watchman in tlio village, bat nt tho 
time of the occorretico was no longer en employed. It was prored nt tbe 
trnl that tbe prisoner and tbe deceased were two tl loves A dispiilo Iwl 
occurred between them , tbe quarrel liad been pitched up, nn t tho prisoner 
indocel tbe deceasel to Join him in the veryoSeneo at which the crime 
occurred It hcn tbe deceased had got inside tho honse, tho prisoner rniscd 
tho alarm, nnd then as the deceased crept out of tho I ole in tho wall, at 
onco attacked him in so savage a manner that death most Jiaro been ui» 
ntantaneous I'l’isoiier was found gmlly of murder nnd sentenced to death | 

I nt, on appeal, (I is sentenco was redoced by tl o High Court to transport 
alien for life This o so was tried nt Cuddspah in tbo July s*S6iouS of 
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CHAPTER V. 

ON RESPONSIBILITY FOR DEATH 

What i9 a mort'vl woaiid — Difference betireea the law i« India and England 
— AVI at toiScient to conaiitsto nmider — Kecorded cases of death 
from slight injitnes-— UaipoRStbilityof aggressor for congeitnencee of 
an injnrf— Death arising from nnshilfoi treatment of wound— Cases 
quoted of DDsLitfal treatment— Cases la which death resnlts from 
neglect of slight wound — Failare of injured person to cull m medical 
a d does not exonerate accused— Effects of an unautliorised assault— 

Wound or hurt which hastens death in a person alreadj diseased— 

Secondary causes of death— Patient dies fiom snffocation in case of 
cut throat— DifBc'ilty in deciding responsibit ty of person when death 
dno indirectly to mjnry caused by bun— D ffeience between 
Fnghnd ai <1 in India— Weapon oaed effects definition of tturdet— 

Tetanus— Cautioa uecewary in fonniog optnon whether Telnnu>r 
caused by wound— Erysipelas— Delinam trenieus— Death from surgical 
operations 

A mongst medical junsts tUero exists considerable di- 
versity of opinion aa to wliat constitutes a mortal 
Avound 

72 As far as wo m India aro concerned, tliere Boems Whatiss 
to be little necessity foi entenog into tbo controversy, and 
pro'bably tie safest thing to do will be to call those wounds 
mortal which actually cause death For tho English junst, 
the point would seem to be of interest only m order to 
decide whether or not an acensed can bo admitted to bail 
Tor lostance, in tho case of tho Ktng v Sahsiiiry (Jst 
Strange’s Reports, p 547), a woman, accused of having 
stabbed a gentleman, applied that a physician of hei own 
nomination should be present at tho dressing of the wound 
in order to bo able to satisfy tho court that tho patient 
irts out oi diagf?r, so tint sho laight Vo hstle^. Sere, to 
India, tho mam gist of murder and culpable homicide is 
the intention of tho offender If a wound causes death, 
and was inflicted under sneh circumstances, or by sneh 
a weapon, as was likely to can've death, the offence will be 
niurder or culpable homicide. 
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Difference 73 In England tlie law would seem to be different, and, 

kwirin^a and according to Lord Hale, if a man bo wounded and the 
England wound, altbougli not m itself mortal, turn to gangrene* or 

fever, is homicide in the aggressor , for though tlio 
fcvei or gangrene be the immediate cause of death, yet the 
wound, being tho cause of the gangrene or fever, is held 
the cause of death — cau^a causatt ” 

consutQta Lord Hale says, "It i3 sufficient to constitute 

Border murder that tho party dies of the wound given by the 

prisoner, although the wound was not ongmally mortal 
but became so in consequence of negligence or unskilful 
treatment ” 

neeorded ensee 75 There are instances on record of persons who have 
e*ight^Van«8 consequence of very slight injuries for instance, 

a girl struck her leg against a wheelbarrow, a slight wound 
on the slim was produced, but constitutional symptoms sot 
in, and sho died of the ultimate effects of tho wound a few 
days afterwards Had this injury been caused by another, 
he wonld, under tho English law, as laid down by Lord 
Halo, bavo been guilty of homicide, bat m India he would 
not be found guilty of murder or culpable homicide Per 
contra, if a person weio to fiio a pistol into a crowd, or, in 
striking at a man with a sword, were to inflict even a alight 
skia wound, and tho wound were nftci wards to mortify and 
cause death, ho would ho liable for murder, because the 
act in itself was so imminently dangerous to human life 
that he would bo held liablo for all tho consequences of the 
act 

Rciponsibii ty 76 Hcro also Lord Uale’a rule would applj, and if tho 
eoni^M*neM ^of Wound caused death owing to the want of medical troat- 
“nojury ment, or men if it could bo proved that tho wound might 
not have proved mortal if treated better or differently, ho 
would still ho liable 

i^haruin* 77 "But," sajs Lord Hale, “it is othorwiso whoro 
tmimeac ol death ansea not from tho wound, but from unskilful appli- 

WOUoJ ■ , — ... 

* Ganjren* u ILe morlificstioiior death of * part of (Le body from failnro 
In tmtrition 
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cntions or opentions tiscJ for the pnrposo of curing it ” 

Tins distinction, it will be observed, is a verj nice one, and 
Dr Tojlor rcraarbs “In slight and unimportant wounds 
it might not be difficult to distinguish the effects resulting 
from bid treatment, from lho«o connected with the wound, 
but there can be few cases of severe lujurj to tlio person, 
wherein a distinction of this nataro could be safely made, 
and the probability is tint no conviction for murder would 
non talc place if the medical ciidenco showed that the 
injury was not originally mortal but only became so by 
unsVilful or improper treatment” (See Illustrative Case 
No XI ) 

78. In worLa on ilcdical Jurisprudence several cases Cfl»p* nnot»a of 
Of unskilful treatmuct are giieu in illuHralion, of which nent 
wo may ^j^uoto tho two following — - 

In tho caso of IfacEiean, Perth, September, circ 1830, 
tho pnsoner was mdictcd for tho maosl lughtcr of n boy, 
by striking him a blow on tho shoulder, nliicli dislocated 
tho shoulder joint Two days after tho blow, an ignorant 
bone setter was consulted, and, owing to bis manipu- 
lations, inflammation took place, and tbo boy being of 
a scrofulous* babit, tins proicd fatal In nnotber case 
(Heg V Kingshott — Lewes Summer Assizes, 1858), n man 
in a quarrel received a bite on his thumb Ho went to a 
quack, who applied some irntatiog ointment, which led to 
severe inflammation, aud this rendered amputation neces 
sary, from the effects of which ho died There was evi 
dence that tho original injmy was slight, and would pro- 
bably baieliealed but for tho improper applications In 
both these cases the prisoners wero acquitted In this 
country, m the former caso, tho prisoner avould certainly 
have been liable to puuislimcnt for causing griovous hurt, 
and probably for simplo hurt in the latter ca:>o 


8 



5S 


OCTLINES OF HEOICAL jrEISFPn)E\CE [sEC I 


Cun >» wk eh 
•Inth malti 
froa s»glMt o{ 
«asht ironad 


Filler* ef «oja» 
ed f>eT«on to eaU 
la n«<2>ol ud 
d-'n BO. ex oe* 
rate tecased 


r**rt*erui CB 
aathomed M 
nalu 


79 In Ipdia, it 13 frequently impo'^sible for *i mlire to 
get any medical assistance wlnt^oever, and there might 
occur many ca’^ea in winch, owing to a flight wonnd not 
haTing been treated, inflammation and death might «nper- 
vene In all snch ca«es the teat would probably be— Under 
wbat circnmatancea, and with what kind of weapon, was the 
injury caused ^ 

80 The mere failure of the injured person to call in 
medical assistance would not be sufficient to exonerate the 
accused, for, m the case of Uorenior TTaf/, the Lord Chief 
Baron, in charging the jury, obseired that no man was 
anthonzed to place another in <o penlons a predicament as 
to make the pre^erration of his life depend merely on his 
own pnidence The «ame has been ruled m another case 
(Beiiiult T Gredlfy, Exchequer Sitting*, Hilary Term, I8o4), 
where there was a suit (or compensation by reason of injuries 
inflicted on a boy's arm It was argued in defence that the 
«tate of the arm was partly owing to a former lujury, bat 
the Chief Baron remarked that a man was not boand to 
bare his body in *o «ouod and beaUhy a «tate as to warrant 
an nnanthonzed a<«au1t upon him 

81 A man, therefore, who commits an nnauthonzed 
assault upon hia fellow man, must take the chance of the 
effects 'uch an assault may produce *'So, if the pcr«on 
mal treated be an infant or an in&nn old man, or one labour, 
ing under a mortal disease, it is notorious tl at a compara* 
tiTely 'light degree oi Tiolcnce will destroy life in the«e 
ca«es, and the pn'oncr would be properly held responsible 
A wound winch ofrefcrafcj death, caiMf* death, and mar 
therefore render the a^re^'or re'^pon'ible for murder or 
manslaughter, according to the circnci'tances” (Taylor) 


Wearier kwl 
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^ 82 According to IjJtd Hede.if «. m^nbAs a disease 
which, m all likelihood, would terminate his life in a *hort 
time, and another gtnt htn a troiind or hurt t.hieh hattena 
hia^tath, this is such a killing os constitutes murder 
This point IS of e«pecial interc't la India, where so many 
peraoni suffer under an enlarged 'pleen, which is liable to 
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rupture on the infliction of n \cry slight blow As staled 
abo\ c, the test would probably bo the circumstances under 
which the blow nhich caused the injury was struck 
It would probably bo held that a kick, or blow with a 
stick, IS an net so imminently dnngcrons that the aggressor 
would be guilty of having cansed the death, if death — say 
by the rupture of the spleen— actually did occur A blow 
with the clenched fist might likewise bo hold to be dan- 
gerous in it«clf, bat tins could scarcely bo tlic case in the 
event of a blow struck with the open hand In connection 
with this, a very nice point nould anso Supposing such a 
blow from a kick, or a slick,— which would not, under ordi- 
nary circumstances, cause death,— caused a rupture, say, of 
the spleen, from which the person injured subsequently 
TKQxertd, could the aggressor, who, in the event of death 
having ensued, might havo been held liable or culpable 
homicide or murder, he held liable for an alttmpl to commit 
these offeoces ? It u, perhaps, doubtful whether any Court 
would fio hold him liahlo 

83 A person who recovers from tho immediate effects of BMondMF 
a wound maj die from fever, inflammation or its conse- ^“’**®* 
quences, pjtemia,* erysipelas, t delirium tremens, tetanus^ 
or gangrene, § or from an operation rendeied necessary in 
the treatment of the wound These are what may be 
called secondary causes of death, or secondary consequences 
of a wound (i'aylor). 


84 It frequently happens that in the case of cut throat, 
the patient dies from suflocation lu Illustrative Case 
No VII, already quoted, whore a woman’s throat was cut, 
she died about ten days afterwards of inflammation of the 
lungs, brought on by the wound 

85 It may often become a point of considerable diffi- 
culty to decide upon the exact responsibility of a person, 

• Pyxmia ti ft form of blood pononing, ••BOCiftUd with the formatiou of 
eecond&rF abKCessei in rarioui orgai sand l-tMa«a of tba bodj 
t IS also called St AnthD07Bfire 

J TeConus also called lock jaw " 

5 Likewise called * mortification ' 
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•\\lien the death depends only in an indirect manner upon 
tho injury caused by him In the case of death from 
injuries, therefore, however slight they may be, the accused 
should he invanahly dealt with by tho higher courts This, 
however, is by no means always tho case Mr Gnbble 
remembers one occasion (December 1870), in which, as head 
assistant magistrate, he committed a man to the sessions 
court of Kurnool on a charge of having caused the death 
of Ins wife, by having in a quarrel struck her on tho side 
With a cob of Indian com, thereby ruptunng her spleen 
It was remarked by the sessions judgo that tins was a case 
which the magistrate could have disposed of himself The 
fact that death occurred should be suiEcient to remove a 
caso of hurt— even aUliongb,j>n7nti/acie, it may seem to bo 
one of simple hnrt—from tho jurisdiction of the magistrate 
to that of the sessions couit 'ilie responsibility of the 
pggressor in cases of death from secondary causes is a 
question which is very difficult to decide, and " it la 
impossible to lay down general rules on a subject which is 
liable to vary in its relations m every caso , but where a 
wound 18 not senoos, and tho secondary cause of death is 
ciidcutly due to coostitntional pccuhantics from acquired 
habits of dissipation, tho ends of justice nro probably 
answered bj an acquittal ’ (Tnylor) In cases of tins kind, 
however, the public prosecutor should bo careful to add 
another charge, so that if tho accused should bo acquitted 
on the more serious charge of homicide, ho may still bo 
punished for the act which caused tho injury 

D Ber»nc« Lc 86 Thc law ID England and in India scorns to differ in 

V-.^Und^od m fhii respect, — that whereas m the former country tho 
aggressor IS held responsible for thc death uliieh imj bo 
tho result of even a slight injurj, in India he would not 
bo found gmltj of morn than luaiislangl ter Tins would 
bo a point for the juiy to dccido , and it would be for tho 
j idge, in awaiding tho piinislnucnt, to take into consi 
deration thc circumstances under wl ich tie injurj was 
infficted ami tho intention of tho prisoner llcucc a person 
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mij be found piiltj of mansKoglitcr, and an nlmO'?t 
nominal piini«bnieut be inflicted 

87 In India, liowevcr, tlio dc^cnptioa of weanon nsed 

1 II.- . ! t ^ i , effpcwaefimti' 

may, according to tuo definition of tlie Penal Code, make of murder 

tbc offence necessarily one of niarJcr, in ■nbich the judge 
lias not the option of passing nnj other sentence than one 
of death or transportation for life ilenco the practice 
already alluded toaiid illustrated bj thocaso from Cuddapah 
(irherc a man beat a Trotnan to death with a rice pounder), 
in which, owing to the circumstances under which the injury 
tint caused death was inflicted, tho judge convicted of 
murder, but at the same time recomtnended a mitigation of 
tho Bcntenco — a course which the lligh Court held to bo a 
proper one to adopt 

88 Tclanui is liable to ocenr as a secondary conso. Tetauu* 
qnenco of almost any kind of wonnd It may not occur in 
cases where n ounds of tho most severe dcscnption have been 
inflicted, aud, on tho other hand, it may supervene when 

tho wound is of tho smallest and most insigDificant natnre 
It 18 specially liable to occur m tho case of lacerated or 
contused wounds, and has occurred as a result of even slight 
bruises Dr Taylor quotes the following cases —"A man 
slipped and fell flat on his back Ue was stunned, but 
was ablo to walk home Next day ho was attacked with 
tetanus and died in seventy hoars ” It lias occurred as the 
result of a blow on tho nose, and it Eomctimca occurs with 
out any apparent cause whatsooser Di Ilehir Las mot with 
several lustauces in which tetanus has appeared in a eovere 
form in persons who had received no svound, but who had 
been simply exposed to cold and wot,* or to inclement 
weather ITo likewise relates a case m which a simple abra- 
sion of the thumb produced tetauns m a strong health/ man 


* Bajnet tnjrt that oatiTei of tl s country are not ^nsrally 8o I nbla to 
naffer from tie b«co (fary ca ses result ig fr m loiaries hs are people 
in Lurope e g tetanos erya pels* ete Weeotiicly d sngreo with tl a 
op n on and feel co rince'l ti at accondary efieets of t j ir cs nro mure 
frequeutly met with lu lud a tliaa in Eoiope 
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89 It follows, therefore, that a medical witness should 
be exceedingly cautions before ^ ontnrmg an opinion as to 
whether telnnus has or has not been caused by a wound 
The bod^ should bo carefully seat ched in order to ascertain 
whether there is any other trace of xujnry to which tho 
tetanus may be duo Thn««, in tho case of a boy who was 
attacked by symptoms of tetanus soon after receiving a 
blow and a kick from another boy, and who ultimately died 
of tins disease, it was found, on an examination of the 
body, that there was a recent scar on the ball of tho great 
toe, and it was ascertained that six days previously he had 
driven a maty nml into his foot which had caused suppnr* 
atiOD,* and there could bo no doubt that this, and not tho 
slight blow stmek, was the cause of tetanus Dr Taylor 
says It IS scarcely possible to distinguish, by the symp- 
toms, tetanus from wounds (traumatic tetanns), from that 
which occurs spontaneously as a result of natural causes 
(idiopathic tetanus) ” 

Ery* pelts 90 ErtjHpelas like tetanus, may be the result of slight 

injuries Some constitutions are more prone to it than 
others Erysipelas frequently occurs after wounds on the 
head, burns, and scalds Taylor says '* The medical facts, 
that the person assaulted has never recovered from tho 
effects of the violence, and that the inflammatioa set up 
has suddenly assumed an erysipelatous character, are suiH 
cient to establish tins coonectiou ” IVith reference to this 
disease, however, it should be borne in mind, that, unbke 
tetanus, the symptoms of erysipelas will show themselves 
in the injured parts, and it will, therefore, be easier to 
decide whether or not the disease has been caused by the 
injury (traumatic Erysipelas) 

D»Unomtte. 91 In the case of persons of intempervle habits, delinum 

tremens is often brought on by even slight injuries In 
illustration of this Taylor quotes i?cj 7 v Meyxcood, C C C, 
October 1846 Deceased was assaulted mthout any serious 
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consequences Drhnuni tremens came on nnd lie died in a 
few davs The medical opinion was that death ^^as attn- 
hutable to a shock, of tin, nervous hjstein, causing dolmum 
tremens and he nci-ounted for that shock b} the attack 
made on the deceased and the blows he had received In 
cross cxaiuniatioD, he attributed the delirium tremens to 
both the blows and cvtitcment The prisoner ns acquitted 
This verdict would scared} seem to bo consistent svith tho 
Chief llaron’s ruling quoted nn/c, that a man is not bound to 
have his bod\ in so sound a state of health ns to warrant an 
unjustifiable a-««auU If the deceased had not excited him 
self previous to the assault, if tho assault was an unjnstiil* 
able one, and the cxcitcn ent was in consequence of it, it 
would seem us if the accused should has o bccu held respou 
Bible 


92 This point iniolves a question of groat importance, 
ns , tho rcsponsibilit} of a medical man who, m the treat' 
mentof a person injured by violence, condnets an operation 
from the effects of which the patient dies Tho question is 
one of y ital lutercst to medical practitioners For all prac 
tical purposes, how ever, it would seem that tho two following 
questions oul} should he answeied (1) Was, m tho opinion 
of the medic il attendant, the operation necessary for the 
presenation of life? (2) A\a5 tho opeiation properly 
condneted according to tho best of tho piactitioner’s ability 
and with duo caro and attention 7 If these two questions 
are answered in the alGrmahvo, in tho event of death 
resulting from tho operation, it must bo held to have been 
caused by the injury which rendered tho operation neces- 
sary Ihe operation must, however, have been necessary 
in order to save life If an operation was performed 
merely to prevent the signs of disflgureinent caused by an 
rajory" amf ifeaifTr tvsaitei^, the peceaa whe earned liiie m 
jury could not be licld resjionBiblo *lhc same rule would 
apply wheie tho operation bad been conducted, not for the 
purpose of preserving life, bat of preseiving tho use of 
Bomelimb ormembor foriostance,Acause3auinjury toB, 
in consequence of which it appears to the medical attend 
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ant tliat unless an operation is performetl, permanent loss 
of sight will follow. Danger to life is not apprehended, 
hnt ineiely to the organ of sight An operation is per- 
formed, in consequence of winch B dies. In this case A 
could not he held responsible for B’s death Even if it 
should be afterwards proved that life might possibly have 
been saved without an operation, tins would not bo sufBcient 
to maho the operator liable, if, after duo care and the 
exercise of such science and knowledge as he was possessed 
of, ho was convinced that an operation was necessary Of 
com se, if it could he shown that, in conductiog the oper- 
ation, there was gross negligence,— as for instance, owing to 
an artery not having been ligatured or tied, the patient 
died from loss of blood, or, os m a case quoted by Casper, 
where a portion of the bowel was cut off m mistako for 
the imhihcal cord,* and death ensued,— it would be neces- 
sary to hold that the operation was the cause of death, and 
not the original injury On this point, see Illustrative 
Cases Nos XVI to XVIII 

* Tbe ID c«rd •» the tascqIm cord libe strvctnre connteticf' tl 9 
p1aoetitft,or “ after birtb." nilb (be feetoa donng the stay of tbo litter 
(Titbiu the iromb 
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Ci»t No XI — Accrstr rito uiiii w» dutii foLtowt'to an oftsinov 
Bi«CD ON A mmil'C t>UC\OS(S< 
tUg r Tfa 

Ik th t ntf, • LmlcftinL Efton i ad bmi ihot fo * da*I A tnmonr* 
formed inOeroarieof (kefittal ihot received bj (faedeeeAA^d Mt tbe lower 
pArt o{ tb« AUIomea , »nd tbit wvit ea]>{K><e<l, t>j the (aIo Ur tiiitnn Kail 
two other nr^eoBf, (a be ao ai *ani(nal enlargemeiit from a woand id, or 
Injarj on. the femoral artery f for wLirb It waa cooiidered neceriarj to tio 
tbe external iliaO artet7 2 The patient died from peritonea] mflainmatlon 
foIIowiDi; 111 « terioni operalien, and on ioapeetioo, U waa fonnd Oat tbo 
tnmonr (the aoppoaed aaeariam) waa formed bjamavaof coa)inlaied blood, 
poured Mt not from the femoral arteij, but from one of ita anperficinl 
and anomaloia branebei Coooiel for He priaoner proposed to cross* 
examiDO (be medical witnesses, m oraer to show (bat tl a wonnd was rot 
dan^roni to life, and the operation lot aUolelelf seceissrj Erie, J « 
taid ** 1 preieme joe propose to eal) eoaaler evidence and impeach the 
propnetj of the operation i but I am elearlj of opinion that If a dangereot 
wonod ia giren, and the lest (erallabtef) advioe ie tatien, and ondcr that 
advice ao epcntion la performed, wf ich is the imned ale caste of death, 
the partj giving the wooed Is erimioatlj reepontible” Cooesot ropliod 
that he waa prepared to show tbit do operation at all was required, or, at 
all eveoit an eat er an 1 much leas daugeroos one might and onght to have 
been adopted He aubmitted that a person ie not cnmti allj responiiblo 
wl ere the death is rassod bj cooseqneneee which ere not pbjs callj (ho 
conteqocncea of (be wcond, bnt enn onij be connected with tbe first wonnd 
bj moral reasot mgs Erie,? i "lamclearlj of op d on, and so la tnj 
brother Rolfe, that where a wound la giveo, which, in tbe opinion of com 
potent medical advisers, ft dangerous, and the trentment which tbej lend 
fide adopt is the immediate cause of death, tbo partj who Inflicied tbo 
wound IS crlmiDstlj responsible, and of coarse Uote who aided and abetted 
him" The point waa reserved, but as tbe pnaonere were acquitted on 
other grounds, was not referred (o tbe Jndgee (Tajlor) Dr Tajlor goes 
on to remark, with reference to tl is cate, " No operation would have been 
required but for the iD|oi7, and tbe pruoner ought sot to escape on 
account of want of skill in a surgeon, or of a uittake bj a akilful opera* 
tor'’— Hant’s lent AtttW, 1816 


* The term (uneur Is applied te sa sbournal swsllinror SBlsrgsneot et anj organ 
or part from anj’ caaee but usnallp Iron a morbM growth 
t Tbe/rmaral artery (s the Urge arterp of ths lower eitmultj, which panes doini 
the IroDt tad isner side of the thigh 

(The etmimen iluie arUry ts a Urge reisri which pisies down along the fianh boos 
on each side sod divides Into two branches, tbeotUniaead internal iliac arteries 

{> 
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Case No XII— Cases vnPBE, iv Ind!1, the acctsed has not bifn 
HELD BESrO^SIBLP FOB noUiaor W1IFS DFATn OCCURBED AA THE 
RKCORDAKE CAC«E OE THE I^JCaY. 
e Bjtkgoo Neshpo 

Acccbed qnBrrelIe<l trillt liia wife st d gRre her n hicV, nliich rnptnred 
her spleen lie repented immediAteljr end wee foand with the wonmn in 
hia erina helping her Arqaitted nnder Seetioss 330 and 332 ol the Feiiel 
Code, bnt found gttiltj nnder £eetion9319 And 321 Sentence One jeai’a 
rigorone impiieoiimeni —Cat IT IT, Pol nil, Sqileniber 1807 
Cask No XIII 
Peg D Rehert Brnee 

ACCESTS WAS tiled for ‘ eansn g hurt' by huhing aboy who was Buffering 
from diseBsed spleen Death was the reanit of the kicL Hie jndge held 
that tl e prisoner ) ad no intention of mRamg death, bnt, considering the 
dangerous coneequencea of each an art, espeeinTIr when inflicted on a notire 
of thia conntry, sentenced him (o aiz loontl ngorona imprisonment An 
Artilleryinnti — fCaUutla Criminot Court, Jims I8GS ) 

Tahing into consideration tbe mlinga girsn in the text, there can be 
little doabt that bad these trials taken place in England tbe aceoBed 
wonid, in some tnstai ces, hare been found guilty of nsnalanghtor 
According to Loid Bale’s rnhng, quoted in the text, it would seem that 
an injary of this kind, which was tl e direct raoae of death, wonid be ia(B< 
cient to conatitnte marder It a man,*’ Buys Lord Hals, “ has a diseaas 
whcli, in all likelihood, woold terminate Ins life in a short time, and 
another girea him sneh a blow ns hnsteos his death, this it bucA a Iitiiiig os 
ronatiluiss tnvrder” Disease of the spleen, however, la not even a disenae 
which need neceesoriiy prove fatal In tl is coantiv peraona may lire on 
without feeling any inconvenience from a diBeaaed spleen , it la only when 
it IS rnptured that it ptoves fatal 

Case No XIV —Case which zetsifflau held kot to br 
RESULT or INJUET 

A roTVAN, Saul to he of intempenle habits, was atrnek on the left check 
with a quart pot There was a contnaion bnt no injury to the ekin For 
thirteen days be suSered no til effects, when erysipelas commenced On 
the BUTne day he was attacked with delirium Iretncna On the sizteenlb 
day erysipelas became general Death took place on tbe seventeeutli day. 
At the trial t) e medical witness stated that it was not probable that 
eryBipelns could supervene npoo a contosed wound thirteen daya after a 
blow, and he expressed bis opinion tl at in tl is case the erysipelaa could 
not be attributed to tbe blow The accused was acquitted C C 0 , 
July 1S59— CToylorJ 

Case No XV — Ertsttelas the result or an ulcer and not or a wound 
In 1S22, a gamekeeper vrae charged witb the murder of a poacl er, wbozn 
he shot in the left arm, which had to be amputated The man died of 
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rrriipelu in th« Ir?, nm! tie <{a»el>oii we* ectnsUf wlicttier 

lie erTtir>eI»* rrmlti Iikto been cen»<H} by tbe j^n cbol woniiJ It nppexred 
tbmt c3e>eeu«d bed en nicer in ibe lej; etUirLoJ | bad been for teveml ilsji 
ezpoieJ , tbet crrupclu ttu prereleiit >b tbe iofirmery, end doceeBed bnil 
been pill in • b»d occopied by A petient tafferiBg niider tliii dueAte. I’n* 
ioncr w»* ecTiiltod —(Taylor J 

Cest No Xn — DtiTD BT •CBCiciL omiTioti 
Tnc ce*o of Kelly i* * remerknbleone.n* the verdict {* utterly el vaneece 
with lie lew ea leid down by the venone Knsliih Jadgei The decenaed 
weeepolice c*'nitable, who h»d received a pietobetot in tbs IncV of the 
neck and died fuar day* efterwerde. The tncdicel attendant deemed it 
iieceiiary to enlanra the wonnd in order to oitnct tbs ball Dnriiif; ths 
operation nothing tenon* oceurred to cen*« death. 1 be bnllel ittelf had 
“fractnred end eplintered the atia* * woondiog end rmtlmig tbo toft parts 
of the neck, and leading to tha formation of an ab*ce>t" It wa* conai. 
demd abtaletely oecertary to extract the ballet, and had tbii not beeu 
done, there can fan no donbt lliat tl>e death would have been attriboted 
to neglect to extract St The pneoner woe clearly identified, but in ipito 
of this the pntoner was acquitted on the ground tbet the operation may 
Lave been the caoie of death Taylor remerke. ** that the failure of joiiico 
ID this ea*e wo* cbiefly owiag to the Jury hating been allowed to form 
their opiiiiun on the largicsl treatment pnrteed ” 1 hey ilionid liate been 
called iiiion •imply to lUie whether tbe pneoner wu tbo man who infi cteil 
the wound, and the jodge ehonld then have applte<i tbe law ae to reepoiiti. 
hility fur a isrgical operation — flutfia CemnuMiONVr** Court, Xoxeiiiitr 
1871. 

Cask Ko XVII — Mcoicit KEtroveiBiiiTy, vals raxzis 
Beg V. DlcktnsoB. 

7r wo* rated, that wbere there aro different mode* of treatment, regard* 
ing which men of learning are divided, no man can bo held to be '' groasly 
Ignorant" if be adopta a conrie sanctionod by eome cmiaect meu even 
though opposed by other* —Stafford LtntAutteo, I8lC —(Taylor ) 

Case No X71II -^OaoiRAsr aaiti. Awo wot ekitekt amt, 

TO SB KiracrEii. 

Olhha V TUBsIey. 

It wa* rnled, that tbe ]ary were not to eipoet tbo anno emoniit of 
emioeiit ektil in a conntry practitioner aa iato be met with m large town* ; 
but they had a right to expect from him tho otna) and cirdiiiary amount of 
eVill, care, and attention, winch, it was only reuooable to anppoie, he would 
po**c8*{ and if, in the dixcharpx of hie duty, ha applied hi* piofeaaioi nl 
•kill and knowledge to the best of bia ability, then, however uiiForlnnnto 
tbe termination of the case, ho wa* not to bo held responsible Tbe case 


■ The ailoi ii the oppermoat boas cl the rflnal eoliius, and th* bone npon wbt 
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was one for damages, bnl this rnling wonld probably apply to tbe treat* 
tnenk of a woand ; and >f death followed, eren it tbe treatment coaid be 
abown to be not as good as night hare been obtained elsewhere, tbe per* 
son who caused the wound, and not the medical man, woald be held res* 
poDSible for tbe death.*— -Nerjblfc Lent At»\us, 1616 


Till two lait mentloBed cases etsimpOTtut uaffordius a reaiarkalile eontrait to each 
ether. 



CHAPTER VL 

CIUCUMSTANTIAL EVIDENCE 

Tha dreii— ilorJer or M ci^o— Sitialion of wonodi— Nftlnre aid eitent 
of a woBod— Direct on of a wooed— Soic d« iotandrd (o canio foipl 
cion of tBQrder— CircntniUncea to bo noted at tbo time of Cnd og tlio 
bodj— Mirkt of Llond— Cbaractereof Mood ttainf— Ocular loapection 
of blood tlaici— Vicroteopie dcmonaintion of blood alaina— Act on of 
iratcrotib1<iod*itaiu— Action of beaton blood aU na— Action of canit 0 
potaah on blood ala ni— Action of o Iric acid on blood alaina— Action 
of gnaiacBtn on blood ataiaa— Ilgomin crjatala praloced bj treating 
blood witb glac al acet e acid— Spectroacopic appearenwa— Menatraal 
blood— Uarka of blood sol occcnanl/ foand on clothea of tnnrderor 

T he CTjdcnco treated of in tins chapter is wLat in Eng- 
land lagcDcrallf to lo expected from tlio medical man 
called in after tho finding of tlio body or tlio wonnded 
person In tins country tlio body Ins generally to bo scut 
to tlio medical oGSeor, so tliat tlio circumstantial ovidonco^ 
tvbicli 18 often of such importance m the detection of enmo, 
must, for the most part, bo gathered by the poltco and 
Milage authorities on tho spot 

93 The which the deceased wore at tho timo of The dress 
death should be most carefully examined, m order to sco 
whether it presents any marks corresponding SMtli tho m- 
juncs In this country it often happens that tho deceased 
has worn little or no clothing, but ns regards women this is 
not the case In tho case of wounds caused by n cutting 
instrument, if there is au incised wound on tho body, it will 
be only natural to expect to find a corresponding incision on 
tho clothing In the faso of blows from a blunt weapon 
Qc d/jei u/at 

blow bas caused fracture of the skull without leaving any 
trace on the silk cap which was worn at the tune In 18o3, 
a ivoman was accidentally knocked doivn lu the street and 
fell on the back of her head Sho was stunned at first, but 
walked home Next morning she was found dead m bed 
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On examination of tlio slnll, two ludentnlions of tlie 
panetal lione wore found, a clot o! blood, and below tho clot 
n fractuie of tlio bone It was considered at first that tbo 
injury >\a3 too gicat to liavo been caused by sucb a fall, 
but on osamiuation of tlio bonnet which sho wore at the 
timo of tho accident, two mdontations, containing dust and 
diit, and corresponding with the indentations on the skull, 
wero found on it A young man, who mshod to create an 
impression that ho had been attacked by lobbers, inflicted 
some superficial wounds on himself, and afterwards made, 
as ho thought, corrcspoudiug incisions in his clothes The 
imposture Avas detected owing to his having stabbed through 
a fold, which he made for tho purpose, in his shirt Had 
ho been a\ eating tho shirt at tho timo, a stab passing 
through a fold would make three locisions, two throngh tho 
fold and ouo throngh tho rest of the shut In this case 
there were only two 

94 Much valuable oa idencd can bo gained from a care* 
ful csamiuation of tho body, iThich will tend to throw light 
upon this question Tho three points to bo looked to as 
legards tho wound are,— (I) tts Mluniton , {2} tls nature and 
extent , and (3) tfs <hreclton 

95 As a general rule, wounds inflicted by suicides are to 
be found in the front or lateral parts of tho bodj This, 
houover, is no proof ono way or tho other, siuce an assassin 
might have attacked tbo deceased from tho front E\en 
death caused by the discharge of a pistol into tho mouth 
need not necessaiily he the act of a suicide, for a calculat- 
ing murderer might puiposely resoit to this method of des 
trojing a person in older to conceal thecrune On the otl er 
hand, Orfila obscia cs that oven ivounds situated ou the back 
of the body need not necessarily have been inflicted by 
another | erson A wound traveising the body fiom tho 
hack to the fiont, houovor, is scarcely likely to have been 
tho act of a suicide, although it might bo caused bj falling 
backwaids on a saordor knife fixed in the ground Take, 
for instance, tho tricks played by jugglers m this country m 
which thoj lean backwards OAcraswoidfisedin the ground 
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nnd pick np ftriws vriili tlipir rjpl»1<i In practising tins 
tnck, nn nccnlcnt iniglit 'tcU occur In ti cft«p of tins kind 
FOinc liglit miplit be thrown upon tlicimttcrb} tho position 
of the bod\ when found, whclbcr on tlie L'ick or on llie fnee, 
but even tins would not be decisive, because tlip wound in'!/ 
not liivc ciuecd instmt'ineouR deitli Suicides rnroly esuso 
dpitli b\ blows, llioiJgli esses lin\ e occtirre<l »u wbicli suicides 
nttempted to ds«li out tbeir brains by striking tlieir licsds 
spsinst n wsll ‘'tsbs nre generally presmnptiro of liomi- 
cide, but not nccess-^nl^ jiroof of it, for suicides lm\ e killed 
tbcmselves bi stabs in tlic tlirost ns well ns by stabs m tbo 
abdomen 

9G A ffinner wns fonnd deid in tlic road Witli bis tliroat NutoTi* nnd ex 
cut, t r , tlie knifo b'ul been inserted behind tbo ear and tho of e wound 
throat Ind been cat outwards, as butchers kill sheep Tlio 
nature of the wound led to suspicion falling on a butchei, 
who was nftenvards found to base committed tho mnrdei 
Persons labouring under insanitj Bometimes inQict upon 
thcmsolves the most extraordinary lojnncs Cases have 
occurred lu winch persons lias o torn nwaj largo poitions of 
the abdomen, and there is one case of a lunatic who inflicted 
no less than thirty wounds on tho back pait of bis skull with 
a cleaver lie lived long enough to admit that ho had 
caused the injuries liimscU As n general rule, tho exist- 
ence of a number of wounds is prcsnmptivo of homicide, 
and especially so if several of them m different parts of tho 
body arc of such a character that more than ono was likely 
to have caused instant death Thun, a man svith a cut 
throat, some of tho large vessels of tho Bcck being severed 
and a wound m tbo heart, could scarcely have cut bis throat 
after the wound in tho heart, or ttce smd A most in- 
teresting case, in which tho question of murder or suicido 
was decided entirely by the nature of the wounds, is tho 
XJxbndge caso [Reg v Gtbhons, Middlesex, 1884) The 
case was very badly repoi ted m the papers, but tho Examin 
ing Surgeon, Dr Bowlby, wrote a full report of tho whole 
case to the British Hfedical Journal (January 10, 1885), 
which has been punted for reference sn cxlenso in the Ap- 
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pendii Tlio prisoner was convicted, but owing to a con- 
siderable discussion winch was raised as to whether the 
case could not have been one of suicide, the aentonco was 
reduced by the Home Secretary to penal servitude for life. 
The repoit of the Examining Surgeon is a marvel of careful 
observation and analysis Wounds in tho throat inflicted 
by suicides are commonly in the upper part Generally 
speaking, all tho vessels of tho neck to the spine could 
scarcely bo severed by a snicide, but there is nevertheless 
one case on record in which a suicide “ divided all the 
muscles of the neck, tho windpipe, and the gullet, had 
opened the jugular veins and both carotid* artenes, and 
had even grazed the anterior ligaments of tho spine ” 
(Taylor) 


Pirectioo of a 
voond 


SmciJeintond^ 

ciono(macd«r 


97 In cases of suicide, the direction of the wound is 
generally from left to right— (with left-handed persons it 
will be the reverse) , and from above downwards, if on tho 
upper part of tho body , and from below upwards, if on 
the lower part of tho body. A wound from below upwai ds, 
or, m the case of a right-handed person, from right to left, 
18 presumptive of homicide, but not proof thereof A 
right-handed murderer standing opposite his victim would 
probably inflict wounds having a direction exactly contrary 
to that which they would have, if self-inflicted by a nght- 
handod man But if the murderer were standing behind 
bis victim, it stands to reason that he could inflict a wound 
exactly similar in direction to one tho victim himself could 
cause t Asa general rule, it may bo said that there is no 
wound which a suicide inflicts which could not be caused 
by a murderer, but there may be some wounds, such as 
those on tho back of the body and those with an upward 
6j0ifeacy, wAnri, rt is rmprobaWs, osaM bu seif-esSiVte'S— 
improbable, bat not, except m very rare cases, impossible. 

98 It must be remembered that, in the case of suicide, 

• The earolid itrtenet are tie large artenea of the nect 
^ We hiiro henrd of an axartlj aimilar cate occurnog to tho exponescs 
of ft Meilical Officer in (bo Uadins riesidecrr 
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Itc deceased may pnr|5osely have committed the act nnder 
such circamstances as to cause auspicion of murder la 
England this may bo done in order that Ins family may get 
the beneCt of an msumneo pol>cy> and in tins country in 
order to throw suspicion upon a person with whom deceased 
was at enmitj Regarding this point, several interesting 
cases will be found at the end of tho chapter 

99 The following points aro of tho greatest importance, 
and shonld bo carefully noted bj tho^o wbo conduct tbo 
first inspection of the body — (!) Isthopositionoflhobody 
that which a suicido conid havo assumed f (2) Is tho 
distance of the weapon from tho body such ns to render it 
improbable that it could havo been placed there by tho 
deceased? Before noting these points careful enquiry 
should he made ns to whether tbo body has been swco 
moved or tho dress m any way disarranged The probabih 
ties aro that, m this country, unless tho endencd on tho 
first of theso points is mneh more satisfactory than tho 
generality of native evidence, not much importance conid 
bo attached to it As regards tho latter point, however, 
it 18 often possible to get much important ovidenco If a 
body 13 fonnd with a mortal wound, such as throat cut, a 
stab in the heart, or a fracture of tho skull, and tbo weapon 
13 found at a considerable distance, it is improbablo that 
tho act conid hare been ono of suicido If a weapon is 
fonnd m tho hand of tho deceased, such as a knifo or a 
pistol, it IS most important to notice whether tho weapon 
IS grasped firmly or loosely If the former, tho case is 
probably one of suicide, if tho latter, of homicide, and tho 
weapon has been subsequently placed in the band m order 
to raise a snspicion that tho wound was self inflicted At 
tho moment of death there ocenrs what is called the cada> 
veno spasm, in which tho muscles acquire n sudden rigidity 
This 13 quite different from tho ngor mort^8, which does not 
set in until a considorablo time afterdeath If,atth 0 moment 
of death, a person was holding a weapon in his hand, tho 
effect of this cadaveric spasm would be that the weapon 
would bo tightly grasped and would remain so for several 

10 


CircniBstAiieM 
to be noted at 
tbot me of fiod 
i&g the bod; 
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Iioups If, Iiowever, a nmrSerer placed tlio weapon m tho 
hand, even though immediately after death, he could only 
do so by removing the ngidity caused by the spasm, and 
then, even if the fingers wero closed over the weapon, this 
rigidity could not be restored and the fingers would be 
hxQp and pliable 

100 Any marhs of blood on the body, the clothing, and 
in tho neighbourhood of the body, should ho carefnlly 
noted In the case of a person found dead with throat cut, 
tho bloody marks of aleft hand were found on tho deceased’s 
left arm, thus showing conclusively that tho case was one of 
murder and not of snicido Thebodyof awomanwas found 
dead at tho bottom of a flight of stairs with a fracture of 
the skull The accused, deceased’s husband, said that sho 
had accidentally fallen downstairs The fracture was' of 
such a nature that it was probably caused by the fall , but 
there was also an incised wound in tho temporal artery of 
the body, which, it was improbable, had also been caused 
in the fall , and at the top of the stairs were found several 
arterial* spirts of blood on the wall, thus showing that the 
wound must have been caused at the top of tho stairs, and 
the woman had then either fallen or had been pushed down 
(Reg V Spicer, quoted by Taylor^ Notico should also be 
taken of the manner in which the blood has flowed from 
the wonnds If tho blood has poured downwards over tho 
body, the wound most have been inflicted when the de 
ceased was in an npnght position , if, however, the deceas 
ed was wounded when lying down, there may bo little or 
no blood on tho body Bince it may have flowed directly on 
the ground Wounds on the hands should bo carefully 
looked for, ns tho presence of wounds of this kind is 
prs^atsptive' fiaf. they berm caused whilst 
the deceased was in tho act of defending himself, or m 
trying to ward ofi a blow As regards this point and 


• Wo recogn ao tlist an «T»«rv L»« been woonaed when wa *eo Ihe Wood 
aponl nJi out in jete fiom tba woanil and that tho htood haa a br gut tto 
or ecailet color 
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otlicrs of a circumstantial n'itare,6co the interesting case of 
V Gartfrier, at tho end of this chapter In tho event 
of a scnotis ^ound being found, such os would causo great 
loss of blood, with, however, buthltlo trace of blood near 
the corpse, tho death has most probably been caused by 
homicide, and tho wound inflicted after death, which had 
been caused by some other means, such as strangulation, 
EuflocatioQ,* £.0. In examinations of this kind, however, 
great caro should bo taken that nono of tho persons present 
cau^o any of tho marks which nro subsequently found 
For instance, a person might accidentally step m a pool of 
blood, and afterwards Icavo a bloody footprint on tho floor, 
which might possibly’ bo taken to bo that of tho murderer 
In tho matter of footprints, very great caro should bo 
taken in tho measurement Tins should bo done with the 
utmost nicety, and a careful record of tho measurement 
ehould bo kept In the event of a bloody footprint near 
tho body, corrcspondiog with that of an accused, being 
found, a good plan is to obtain a separate footprint of tho 
acensed, and then to compare it with tho ono fonnd, and, 
if posBiblo, to produce both at tho trial In tho samo way, 
when a footprint is found m wet mnd, tho foot of tho bus* 
pcctcd party should not be placed m tho footprint, but he 
should bo made to make another mark, and the two should 
then bo compared If tho accused's foot is placed in the 
footprint found m wet mud, it is clear that if the new foot 
13 a little larger than tho print, the pnnt itself might easily 
assume tho form and shape of tho now foot In tho case 
of footprints of tins kind, it would probably not be im- 
possible to dig up the mud, and after it lias got hardened 
in tho sun, to send it, together with the imprint of tho pri- 
soner’s foot, to tho court which tries the case Eut it must 
bo remembered that an mdmdaal’s footsteps vary as he 
migii'i 'navo 'neen wa’ising, runniDg, or stancung at 't*be 
time 


* BvSoealion or (t Slog if & tloppage of tlie nspiral oa prodaoad ia tsy 
way except by direct compresatoa od the irindpipe or by drowniog 
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Chmctereof 101 Tlio folloTTWig aro details of tho cliaracters of 
blood-stains under the several heads — 

OoQiarinspec (I) Blood-sliins OH dark-coloured materials, which in 

t on of blood ' ' « -i a t. 

Btains daylight might be easily overlooked, may bo 

readily detected by the use of artificial light, as 
that of a candle brought near the cloth Blood- 
spots, when recent, are of a bright red colour, if 
arterial , of a purple hue, if venous — the latter 
becoming brighter on exposure to the air After 
tlie lapse of a few hours, blood stains assame a 
reddish brown tint, winch they maintain for 
years 


Uieroieopis 
mouitmtida of 
blood itoma 


Act on of antcr 
on blood Btains 


(2) With the aid of the microscope, blood may be 

readily detected by the presence of the charac- 
teristic blood cells , but even tbs means of diag- 
nosis may be rendered impossible, by-~ 

(a) tbe blood being long eSnsed , 

(i) the spot being wetted and then dnod , 

(c) the blood being mixed with other sub- 
stances , and 

(iZ) the spot on the cloth having been much 
rubbed, or the cloth washed 

(3) Water has a wonderfolly solvent action on blood, 

the stains rapidly dissolving when tho material 
on which they occur is placed in cold water — a 
hnght red solution being formed Bust is not 
soluble m water 


AcUoa of beat (4) Blood stains OH knives, etc , may be readily re- 

oa blood gtauu. moved by heating the metal, when the blood 

will peel off, at once distinguishing it from rust 
Should, however, the blood atain on the metal he 
long exposed to air, spots of rust may be mixed 
with the blood, when tho test will fail The 
solution of blood obtained in water is coagulated 
by heat, the colour entirely destroyed, and a 
flocculent, muddy brown precipitate formed. 
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(5) Tho 5olntion of t!io blood obtained in ^vnler is Actio^^Mo* 
boiled, Trlicn n coagulum is formed, soliiblo m bio^iuina 
bot caustic potash , tho solution bo preparLd is 
greenish by transmitted, and red by reflected, 
light 

(G) Nitnc ncid added to a portion of tho solution of Action^f ui^na 
blood m Tralcr produces a vrbitisb-grcy precipi- lUmt 
tatc. 

(7) Tinctnro of gnaiacnm produces, m a watery sola- Action of gnm* 
tion of blood, a reddish whito prcopitato of tho itaim 
resin, but on tho addition of an ethereal solo* 
tion of pcroxido of hydrogen, a beantiful blue 
colour 13 almost immediately developed This 
test 13 so dclicato that oao drop of blood m six 
onnees of Trater may bo detected by jt , and, ac- 
cording to Dr Taylor, is, aith tho spectroscope, 
tho only certain method of discovcnng washed 
blood Washed stains on colourless cloth may 
bo detected by pouring a drop of the tincture of 
guaiacum on them, and then adding tho peroxide 
of hydrogen, 'iho tincture of guameum should 
bo made from fresh resin, and preserved in tho 
dark The pcroxido of hydrogen may bo ob- 
tained nndcr tho name of ozonised ether. Other 
red colouring matters give a reddish colour to 
the precipitated resin, bat the blue colour does 
not appear when treated with tho peroxide of 
liydrogcn, as above described, except after tho 
lapso of some time, and this at once marks the 
absence of blood Dr Ogston states that ho 
has obtained the blue colour with the guaiacum 
and peroxide of hydrogen from sweat stains 

102 Hiemin crystals are produced by treating a drop of 
blood, or a watery solution of it, with glacial acetic acid m treatm* blood 
a watch-glass, and then evaporating tho mixture Tho 
dried residue now contains tho crystals of hcemin, which 
may then bo examined under tho microscope The crystals 
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are rhomboidal in form, tobnlar, or otbennse,^’ of a 
yelloirisb, yellomsb red, or dirfy blood red colour Wlien 
tbe stam is old, a zninnte quantity of table salt should be 
added to the acetic acid solution of tbe colouring matter of 
tbe blood 

Spectraeopic 103 Two dark absorption bands appear in tbe Spectrum, 
appeanoces Situated at the junction of the yelloir with the green 

rays, and the other m the middle of green rays of the spec 
trum These may, however from vanons causes, be modi 
fied The spectrum of blood treated with carbonic oxide 
gas presents two similar bands to those of normal blood, 
bnt (he red and violet rays are more completely absorbed 
These bands also do not disappear nnder the mfluence of 
reducing agents, as is the case with normal blood The 
spectrum of alkanet root in solction of alum is like that of 
recent blood, but diners in baving a third absorption band 
between the green and the blue In a solution of cochineal 
and ammoma, one black band obliterates the yellow and 
orange rays This test requires caro and considerable 
practice at spectrnm analysis 

hioSa"*' 104 There is no means of detecting menstrual blood 
from human blood, the result of a wound f^usband^ 

105 It by no means follows that when a murder has 
foaadonciotbej been Committed marks of blood must necessarily be found 
of murderer on tho clotlies Or the person of the murderer If the wound 
has been inflicted in front by an assassin standing bchmd, 
it IS of courso obvioas that no blood would be found on 
his clothes StiH tho fact of the prisoner’s clothes not 
being marked with blood, has been on more than one occa 
Sion, urged as a proof of his innocence This was one of tbe 
pleas on behalf of Muller, who murdered Mr Bnggs, by 
A'si aW ripJcafPj' sssaaJicsff Azs mSh a .Wa preseryeTy 
and then throwing him from the railway carriage It will, 
of course, be of importance if it can bo shown that the 
accused washed himself or his clothes soon after tho time 
of tho murder In tho event of stains being found on a 
cloth or an instrument, it should not at once bo concluded 



cnir Ti ] 


anCCMSTANTlAt EVIDENCE 


79 


that they aro marls of blood , they may ho iron rnst, paint 
or fmit stains, or in this conntry, betel jnicc The clothes 
or Tvcapon should bo most carefullj packed'and sent to tho 
ho'pital for chemical examination Hitherto it has not 
been poeeiblo for the chemical examiner or medical officer 
to 'ay more than that tho signs aro those of mammalian 
blood, for no method was knotfti of distingmahing between 
hnman blood nnd that of animals Tho research recently 
earned ont by Dr Jfonckton Copcmnn points to tho possi 
bihty of distinguiohing human blood by testing under tho 
micro'copo for tho crystallisation of Haimoglobm* (seo 
Heport of tho Chemical Examiner, ifadras Dr VanGcy/ol, 
etc, etc, for 1890) Harks of injory on tlio suspected 
party should bo carofnlly looked for, and, if found, noted 
at the timo of arrest A remarkable case in illustration 
of this point occurred in 183f, when tho victim of a rob- 
bery was oblo to catch ono of tho robber’s Cngors between 
his teeth and to bite off tho end between tho nail nnd tho 
joint Tlio pioco of finger was preserved m spints, nnd 
led to the conviction of tho robber 


* n ia tb« labiUaeo to «> eh tho rod cobor ol tho blood ii 

dnej It i« the chief contt tocot of the red blood colb 
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Case No XIX — Siicinoir op wotrsus 
Xcs V WkUif 

A UAK WAa charged ffilh killing hia wifs Tba body waa found on the 
ground by the aide of the bed Thera were dutioct and eerere bruieea 
fonnd on the beck of the head and on the temples In defence, it wee 
urged that the jDjariaa had been cansed by the woman tnmhlmg ont of 
bed This might hare acconnted for the lojunes either at the bach of the 
head or on the temples, bat not for both —C C (7,1839 
Case Ko XX — Soicidx ob hIcsoxB 

In 1837, the body of a woman was fonnd with the throat cut The 
deceased when foacd, was lying on her back, and the razor with which 
the wound was inflicted was found noder the left shoulder On inquiry it 
was ascertained that, when first seen, she was lying on her face and the 
body had been tnrned roond on the back Blood had sridently run down 
the fore part of her person, rendering it probable that abe had boen 
wonnded whilst m an erect position dhe wonnd extended from tbe nght 
side of tbe chin to within an loch of the left collar bone, it bad dirided 
the windpipe, the gullet all tl e mascles of that aide and the fore part of 
ti s Deck, tbe carotid arteiy, the jegnlar reio and the mnscles of the fore 
part of the neck Theincision wasdonble— one soperfiual, close nnder the 
chin , and the other, a deeper one, appeared to be costianed from this 
Tbe cnt was four and a half inches long end two and a half deep It was 
held and Taylor eaya correctly, that tbe woand was inflicted by another 
and cot by deceased Peceaeed woe right handed which would hare added 
to the diScalty, eapposiiig the wonnd to hare been saicidal ~Taylor, Tol I, 

p 616 

Cask No XXI 

In 1860, a aomewhat simitar case occorred The woand commenced 
on the left side a°d cootinned to an inch and a half from the centre of the 
chin Almost all tbe organs on that side were more or less aSected In 
tbe left hand of the deceased waa found s common dinner knife, lootely 
h(ld in a rerersed position with the back towards the throat There were 
three incised wounds on the back of tbe left band Tbe deceased was 
right banded Itwasheldtobobomicide A fellow seirant was sospected, 
tned, and conrieted, on bis own confession It is reTaarkable in this case 
that the clothes be had on at the time of the mnrder showed no traces of 
blood, except a few amall spots on the shirt —Taylor, Tol T, p £17 
Cass No XXII 
Beg « Gardner 

Tins case preseats so manypeinta of interest and Importance that a fall 
ncconnt of it is necessary In it is to he found almost erery point referred 
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to in till! ch«ptcr TJe k)io 1» ca*o larneii flpon lli« medical etiJcnce 
Guiiner trat a cl imnej- iweep, and lived in n amalt liouse, of itliich tbo 
otl>er inmate* were 1 1* vrife and a joung itoinaa nameil II ambler It was 
alleged at tl e tiial that the prisoner and Ilumtiler were on term* of intU 
mac^ but (I IS was not prored The wife was foand dead In her bed room 
aboaiSaM with her throat cat It waa cither it case of auicide or else of 
tnnrdrr 11 it wai (noider, It coold onij bare been committed by her 
I oibstid or by the woman Humbler, wlio were tbe only two otler resi 
dent* It was proved t)at about 4 a M the batband went out to wort, 
and did m t retorn nnlil afier ll e body waa foniyl deni! When tl o niedi 
cal mil Mr Sequein wai called in, It e body waa lying in tbe bed room 
and TtjoT mortir | ad aliendy cet in as far as tbe upper limb* wero con* 
cerned Tbe wbile bodr was ertd etcept tbe abdomen, and a* tl e woman 
at the time < f death w*s preguai t, (bii aeconote^l for the warmth in that 
part of the body Mr Seqneiri held, that when he taw the body at 8 a M , 
It muEt I Rto been dead at leatt four b nr* In tbiaopinion hownaconCrmed 
by another medical witneee 1 1 e woman was found lying on the floor, partly 
nndcr a bed Hero wa* a severe wennd in the throat, involving the 
aaoerier tl yroid* artery and otl er vessel* From thi* abont two pints of 
blood had flowed on each side of the t eck on to the floor There was no 
blood anywhere else on tl e body It wae, therefore, clear that tbe wonnd 
in tbe throat msit Lave been caused when the body was in n recumbent 
position Death bad retalted from eoffocation, owtog to the blood having 
flowed iito tbe windpipe In the right hint there was a eommon table 
knife, loosely held— tbe back of (I e blade towanle the palm of the hand and 
tbe point of the knife pointing opwarde There were fonr worn ds on tbe 
inside of one band and *is wuand* on tl o iDsidoot the otl er Iho wounds 
were across tbe fingers, as if (hey had grasped the blade of a knife Tbe 
medical evidence waa to tbe effect that tbe woand in the throat could not 
have been caused with the right hand It was, therefore, clear that the 
woman had been murdered 1 he only two other (ntnates of the house were 
her haiband, who had left at 4 o'clock, and the woman Humbler Iho 
qneition was which of theso two conid hare committed the crime It was 
urged 10 tbe defence of Gardner that tho woman had been killed after 
4 am, the time when he left the bouso Xt tl at had been true, tbe woman 
Ilumhler most have murdeiedler The medical evidenoa wns, however, 
condaiire that at 8 A M , when fonnd, 11 e body must bare been dead more 
than four hours, bsenuso riyor moiti* had already set in, and it is 
clearly proved that in cases of aspt ysmt tbit rigidity does not commence 
until after six hoars This brought the time of death to about 2 a sr , 
when the only person m tbe room with the deceased was her husband 
Gardner TVben the fioefy was ibumf, tdo room of tfie woman nTumbrer 
was searched, but nothing was found of a suspiciooa nature Three days 

• Onset the arteries lappIriDC tbs tbTToMElaod TbbglaDdii situated trross tbr 
front of tbe windpipe, sbont tbe middle of tbe neck 

t U a term need to express the eSeetsfredncelb/ a stoppags of tbe fvmctiotf 

of respiietloa 
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ILLUSTRATIVE CASES. 

Case No XIX — Sitdatiov or woukds 
Reg: V WaUlB 

UAN was oliarged wiUt liUing hia wife Tbe bod; was fonod on the 
groaud b; the aide of the bed 7here were distinct and severe bruises 
found on the bach of the head and on the temples In defence, it vras 
urged that the lojnries had been caused bf the woman tnmbling ont of 
bed This might have aceoanted for the injuries either at the back «f the 
bead or on the temples bnt not for both — C C C, 1639 

Gass No XX — Soicidb or Uussxs 
In 1837, the bod; of a vroman was found with the throat cnt The 
deceased, when foned, wee l;iDg on her back, and the razor with which 
the wound was inSicted wao fonnd under the left shoulder On mqnir; it 
was ascertained that, when firet eeen, she was Ijiog on her face and the 
bod; had been, tamed round on the back Blood bad evidentl; nn down 
the fore part of her person, reodenag it probable that sbe bad been 
wounded wbiUt in an erect position The wound extended from the nght 
Bide of the cbm to witbio an inch of the left collar bone, it bad divided 
the windpipe, tbo gullet, all t> • mnscles of that side and the fore part of 
the neck, the carotid ariety, the jngalar veto, and the mnsclea of the fore 
part of the neck The incieion was double— one superficial, close under the 
cl 10 , and the other, a deeper one, appeared to be continued from tbis 
Tbo cot was four and a half incbee long and two aod a half deep It was 
held, and Tajlor 6a;e correct!;, that tbe wound was infiicted b; another 
and not b; deceased Deceased was right banded, which would have added 
totbediScalt;, Bupposiogthe wonodto bare been enicidal — IViylor, Vol I, 
p 616 

Case No XXI 

In 1866, a aomewbat similar case occurred The woand commenced 
on the left side and contmued to an Inch and a half from the centre of the 
chin Almost all the organs on that side were more or less affected In 
the left Land of tbe deceased was found a common dinner knife, loosely 
held in a reversed position with the bock towards the throat There were 
three incised wounds on tbe back of the left baud Tbe deceased was 
righthaaded Itwasbeldtobobomicide A fellow servant was suspected, 
tried, end convicted on his own confession It la remarkable in this cate 
that the clothes be bad on at tbe time of the murder showed no traces of 
blood, except a few small spots on the shirt — Taylor, Vol I, p 617 
Casb No XXll 
Beg V Gardner 

This case presents so maDj points of mtereii and importance that a full 
account of it is neccssar; la it is to be found almost ever; point referred 
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to sn till* chapter Tl o Khola cua torneil upon Itio tnadicit CTiJenCO 
Gardcar irai a rhimnrj tw^cep, and lircd id a itnnl] honsa, o( irliicb tbe 
ot) tr inmataf irera ) i* iriFa and a foung woman named Hambter It was 
atlegcd at tl e tiial that tlia pnaoner and IlncBblcr were on terms rf intU 
macj but i1 IS frns not prored Tba wife was found dead in bar bed room 
aboai S a u wiib ber throat eat It was either a case of suiciJo or elio of 
murder If it was murder, it could only baro been committed by her 
I oibaiiJ or by the woman Ilumbler, wl o were lbs only two olLcr rest, 
dents It was prored tint obont 4 a M the hatband went out to worbf 
and did i ut retarn until after t) a body was foond dead When tl a niedi 
cal msi , Bfr Eequeirn, was called in, tho body was lying in Iba bed room 
and ri^or mortii I ad already let tn as far as the nppei limbs were con* 
cerced Tbe whole bod r wa* cold eteept tbe atxtomeo, and as tl e woman 
at tbe (imc i f death was pregnai t, tbii acconnied for tbs warmth In that 
part of tbe body Btr Se<]neira held, that when he aaw the body at 8 A M > 
It must I aro beendead si least four h ore In ll is opinion ha was confirmed 
by at other medical witnees The woman was found lying un tlio floor, partly 
ander a bed Hero was a serero winnd in the tbrewt, inrotTing tho 
eooerior thyroid* artery and other ressels From this abont two pints of 
blood bsd Bowed on each uda of the i eck on to the floor There was no 
blood anywhere else on tho body It was, therefore, clear (bat the wound 
IB tbe throat mast hare been canted when tie body was m n rccnmbciit 
position Death lad reinited from seffocation, owing to the blood bsting 
flowed nto the windpipe In the right linn) there whs a common table 
knife, loosely held— the back of (I e blade tewar<)e the palm of the hand and 
the point of the koife pointing apwards There were fonr wounds on the 
inside of one hand and six wpni da on the inside of the other Die wonnds 
were across the Angers, as if tl ey lied grasped the blade of a knife The 
medical cridence was to tbe effect that the wound in tbe throat conid not 
hare been caosed with the right hand It woe, therefore, clear that the 
woman bad been murdered Hie only two other inmates of the hunso were 
her husband, who had left at 4 o'clock, and tho woman llumbler Tho 
qnettioo was which of these two could I are committed the crime It was 
urged in the defence ot Gardner that the woman had been killed after' 
4 a u , the tune when he left the house If tl at had been true, tbe woman 
Ilombler must hate murdered her The medical etidence was, howerer, 
conclusire that at 8 A U , wbeu found, tl e body must bare been dead more 
than fonr hours, beenute rijor me>ft* bad already set m, and st is 
clearly proted that in cates of asphyswt this rigidity does not commence 
until after six hours This brought the time of death to about 2 a >r r 
when tbe only person in tbe room with tho deceased was her husband 
Gaiilner IThen the body wae foanrf, the room of the woman Ilnmblor 
was searched, but nothing was fonnd ot a snspicions naiure Tiiree days 

* 0n« of theirt'ries lapplrinirtbs thTrell glasd 'This glsud 1> sitnatsd tcrcua the' 
front of the windpipe, sbont tbe middle of tbe neck 

t AipliyzU is atermnied to enirees tbe effects produced by n steppage of the functiocs 
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ILLTJSTEATIVB OASES. 


Case No HX —SirrAiroy or wooaes 
Sef V mUis 

A UAN TTAG charged mUi killing his wife Tbo Body was fonnd on tha 
ground by the aide of the bed Thera wera distinct and serera bruises 
found on the back of the head and on tha temples In defeuce, it Tras 
urged that tha injuriea bad been caused by tha woman tumbling ont of 
bed This might hate accounted for the injuries either at the back of the 
bead or ou the temples, but not for both — 0 C C, 1639 

Cask No XX — SoTCioe or Ucssib 

In 1837, the body of a woman was fonnd with tha throat cut The 
deceased, when found, wea lying on her back, and tha razor with which 
the wonnd was inflicted waa fonnd under the left thonlder On inquiry it 
was ascertained that when first seen, aba was lying on bar faea and the 
body had been tamed round on the back Blood had andently run down 
the fore part of her person, rendering it probable that sba bad born 
wounded whilst in an erect position Iba wound aztesded from the nght 
Bide of the chin to witbio an inch of the left collar hons] it bad divided 
the windpipe, the gollet, all ti a mosclss of that side and the fora part of 
the Deck, the carotid artery, the jagular rein, and the DUselei of tha fore 
partof tha neck The {ncuion wasdonble— one soperfiael, close under the 
cl 10 , and the other, a deeper one, appeared to be continned from this 
The cut was four and a balf inches long nnd two and a half deep It was 
held, aod Taylor says correctly, that tbe wound was inflicted by another 
and not fay deceased Pecaasad was right handed, which would bare added 
tothadi£calty,eappo3iogUia wound to bars been suicidal — Zhyior, Yol I, 

F 616 

Case bo XXI 

In 1860, a somewhat similar caso occurred The wound commenced 
on tbe left side and continued to an inch and a half from tha centre of tha 
chin Almost all the organs on that sido were more or lees afiected In 
the left band of tbe deceased was fonnd a common dinner knife, foosefy 
held ID a reversed position with (ho back towards the throat There were 
three loc sed wounds on the back of tbo left bund The deceaeed was 
rght banded It was held tobe homicide A fellow servant was suspected, 
tried, snd convicted, on bis own confeeeion It le remarkable in this case 
that the clotfaee he had on at the tuna of the murder showed no traces of 
blood, except a few small spots on tbe sbirt — Tnyfor, Yd I, p 617, 

Cass ho XXII 
Beg V Gardner 

This case presents so nuny points of interest andimporlascs that a full 
account of it is necessary In it is tobe found almost every point referred 
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to in thii chspter TJo wlolo cjuo (anie4 open tlie medical erideneo 
Gtrdoer wit a cliiniDf j iweep, and lired in n snii!l lioase, of winch tho 
Ott>«r inmitM were Lii wife end e ^onnj' women nsmcd Ilnmbler It wae 
alleged et tl e tnal that the pniooer and Ilombler were on ternii of intU 
inicT hat tl la wai not prored Tho erifo wn* found dend in her bed room 
aboQi 8 A u with her throat cat It wea cither a case of auicido or elio of 
mnrder If it wai marder, it coold onl/ hero been committed bjr I er 
1 oabatid or bf the women IIoTnbler, wl o were tbe onlj two otber real 
dinti It wai prored that abant flu ll e tmihand went out to worb, 
and did xt return until after tl e body waa fonnd dead When tho medt 
cal mat ifr Seqnem wii called in, tlebody waa lying in the bed room 
and riyor tnortii I ad alreviy set i» aa far aa tbe opper linibt were con- 
rerned The wbi 1e body wa* c( 1 1 except the abdomen, and ai ll o woman 
at the time < f death wni pregnant, line acconnted for the warmth In that 
pert of the body Mr Seqneira held, (hat when be taw the body at 8 A M , 
It mart 1 ate been dead at leaat four bottri In thii opinion be wm conllrmed 
ly 11 other medicil witeeea T) e woman wwa found lying on tbe floor, partly 
under a bed 'ihere wa« a aercro wound in the thrmt, inrolring tho 
■ Qoerior thyroid* artery and oil erveatele From Ihii aboob two pint* of 
blood had flawed on each tide of the t eck on to the floor There wat no 
blood anywhere elae o>i the body It wae, therefore, clear that the woniid 
in tbe throat miet hare been enueed when tho body waa in a roenmbont 
petition Death had retailed from *011000(100, owing to the btnoil haring 
flowed II to the windpipe In the right lianl there wai a common table 
knife loosely held— the back of tl o blado toward* tho palm of the hand and 
the point of tho kaife pointing upward* There wore fear woni dt on the 
tniideof one hand and ■ t woomI* on the inside of tho oti er Iho wonnds 
were across the fltg«rs,as if tt «y bad grasped the blade of a knife Ihe 
medical eridenco was to tbe elirct that tho wound m tho throat conhl not 
hare been cansed with the right hand It wne, therefore, clear thnt the 
woman had been mnidcrcd Ihe only two other inmates of tho honso were 
her Insbtnd, who had left at 4 o’clock, and the woman Humbler Tho 
question was which of these two could I are committed the crime It waa 
nrged in the defence of Gardner that tho woman had been killed after 
4 A H , the time when he left the house It tl at bad boon trae, the woman 
Hambler must hare mordeied her The medical aridence was, however, 
condttsire that at 8 A x , when found, tl e body mutt hare been dead moro 
than foar hours, becanse rtyor merft* had already set in, and it is 
clearly prored that in cases of aephyziaf this rigidity does not commenco 
nntil after six hours This brought the time of death to about 2 a 11 r 
wicjj tho cnl.r person in Ibo room with lha deceassd wa* IvnrhsAMJ 
Gardner When the body was found, the room of tho woman Humbler 
was searched, bnt nothiag was found of a eaepicious nature Three days 

, • Osrof tbeirterUi iopplrlcg ths thyrtMekal 'ThisgUmtli iltoaleJ acrott Ihr 
front of tbe windpipe, sbont the middle «t the eeck 

ol^tei^rntion * * ^ espree* tho effoetf predaeed by a iteppsge of tfa« functiotf 
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ILLUSTRATIVE CASES. 


CisE Ko XIX — SiTOino'f o? wouxds 
V Wallis 

A MAM was cbarged mlh VtUmg his mis Tbs body was foond on the 
ground by the Bids ot the bed There were distinct and serere bruises 
fonnd on the bach of the head and on the temples In defence> it was 
urged that the injones had been eansed by the woman tambling ont of 
bed This might hare accoanted for the injnnes either at the back of the 
head or on the tenplee, bat not for both — C 0 0 , 1839 

Case No XX — Soicide ob Mubdeb 

Ik 1837, the body of a woman was fonnd with the throat cnt The 
deceased, when fonod, was lying on her back, and tbe razor with which 
the wound was inflicted was found under the left shonlder On inquiry it 
was Siaeertained that, when first seen, she was lying on her face and the 
body had been turned round on the back. Blood had evidently mn down 
the fore part of her person, rendettog it probahio that she bad been 
wounded whilst in an erect position The wound extended from the riyht 
Bide of the chin to within an inch of the left collar hone , it bad divided 
the windpipe, tho gullet, all il e muscles of that side and the fore pait of 
the neck, tbe carotid artery, the jngnlar reio, and the muscles of the fore 
part of the neck The incision wasdouble—one superficial, close under the 
cIiiQ , siud the other, a deeper one, appeared to bo continoed from this 
The cnt was four and a half inches long nnd two and a half deep It was 
held nod Taylor says correctly, that the wound was inflicted by another 
and not by deceased Deceased was right handed, which would have added 
tothedifficulty, eupposiogthe wound to bare been euicidal —Taylor, Tol I, 
p E16 

Case No XXI 

In 1860, a somewbat similar case oecnrred The wound commenced 
on the left side and continued to an loch and a halt from tba centre of the 
cbin Almost all the organs on that aide were more or less affected In 
tba left band of tho deceased wsa fonnd 8 common dinner kni/a, foAirfy 
held in a rerersed position with the back towards the throat There were 
three incised wounds on tbe back of the left hand The deceased was 
rght handed It was held to be homicide A fellow servant was suspected, 
tried, and convicted on his own confession It is remarkable in this case 
that tbe clothes ho had on at tbe lime of the mnrder showed no traces of 
blood, except a few email spot# on the shirt — Tovlor, Yol I, p 617 
Cask No XXII 
Seg V Gardner 

Tms case presents so many points of interest nnd importance that n full 
account of it is necessary. Initu to bo found almost erery point referred 
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to m tbif cbnptfr Tbe nJole cm* tormeit upon the medical CTiJenee 
Gardner trai a e) imnej tweep, and tired lo d ininll Iionre, of tiLicb the 
oU-er inmatef irere Lii mfe and a joung woman named Unmbler It was 
alle^d at tl e tiiat that lbs pnaoner and Ilambler were on tcrmi of intt* 
macy bat 0 >a wat not proted The wife was found dead In 1 er bod room 
aboat 8 A u with Lcr throat cnt It was cither a case of aaiciJo or else of 
marder If it wai marder, It contd onijr bare been committed by ber 
ioibiti] or by tbo woman ITumbler, wlowere the only two other rest 
dents It was prored that abont 4 A K the 1 Qibanii went out to work, 
and did n<t return until after the body was fonnd dead tVhen tl e niedi 
ca) msi Ur Eeqneira, was called ini I) e body was lying sn the bed room 
and nyer niortii 1 ad already act i ■ ns far ns tbo upper liniba wcrti con* 
cerned Tbo wbi 'e body was c» W cseept the abdomen, and as 11 o woman 
At the time < f death was pregnant, tins aecoanieil for tbo warmth in that 
pert of the body Mr Seqa»ira hel I, that when he saw the body at 8 A U , 
It mo't I are been dead at least foor b ora In this opinion h* wm conGrmed 
I y another medical witne*a The woman was fonnd lying on the flnor, partly 
under a bed Here was a lerero woond in the thrcMt, iiirolring the 
Bofierior thyroid* artery and oti er restele Prom l) is aboot two pints of 
blood had Hewed on each side of the « eck on to the Door There was no 
blood anywhere else on the body It was, therefore, clear (hat the wonnd 
>n the throat m^it here been caaeeJ when the body was in n reenmhent 
position Death Lad reinlted from eoffocation, owing to the blood haring 
flowed into the windpipe In the right ban) there whs a common table 
knife, loosely held— the back of tl e blade towards the palm of the hand an 1 
the point of tlio knife pointing upwards There weiefoar wont ds on the 
inside of one bai d and six wut» <Is on the inside of the otI er The wonnds 
were across the fingers, as if they bad grasped the blade of a knife The 
medical eridenco was to the effect that the woond in the throat conid not 
hare been caatod with tl e right hand It eras, therefore, clear that the 
woman had been mnrdered The only two otherinmates of the honsewere' 
her hoshand, who had left at 4 o’clock, and the woman Humbler The 
qnertian was which of these twocould hare committed the crime It was 
nrged >n the defence of Gardner that tbo woman had been killed after 
4 A u , the time when he left the boose If tl at had been trne, the woman 
Ilnmbler must bare murdered her The medical endenee was, however, 
conclasire t) at at 8 A k , when found, ti e body must hare been dead more 
tbaa foor hoars, becanso nyor nieitx had already set in, and it is 
clearly prored that in cases of aephysiat this rigidity does not commence 
until after sit hours This brought the time of death to ahoat 2 a 31 , 
when the only person m tbo room with tho deceased was her husband 
Caidner When tho body was found, the room of the woman Humbler 
was searched, but nothing was fonnd of a taspicious nature Three days 


One of ths srteri°i mpplriog the thyroid gland 
nt of the wSsd;>ip«, shout the nlddle of the neck 


This gland ii situated acroii the- 


Aifihyjt'i It a term used to espresi the effects produced by 
cerpirstion 


a steppAfe of tlie function 
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OUTLINES OP MEDICAI JUBISPrUDENCE. 


[oases 


cfterwarils, IioivoTer, ib& itiad Gordoet piunted out some blood nbich bad 
evidentl; been lately smeared Ititas anoru that this blood had not been 
theie at the time of the Hist search dha woman was acquitted, but Gard* 
ner tras convicted, the capital sentence being i educed totrauajiortation for 
life It will be noticed that the whole of the evidence in this case was 
circamstantial, and it wasentueljdue to the great care which Mr Sequeiia 
had taken in noting eveiy cirenmstance at the time he vrns called in that 
this Clime was detected Ihis was oie of the fiist ciimmal cases that 
Mr Gribble heard tried, bat he lias never foigottcn the calm possessed 
waj lu which the medical evidence was giveti —0 C 0,1862 

CSSE No XXIII — SstF ItniCTED WOUNDS, 

Tnz case of Bolam (Newcastle, 1839} le a leading one on this point The 
pusoncr was found lying in an apartment wl ich had been set on fire, and 
near him was the body of the deceased who had evidently been killed with 
Tiolencc, the skull having been eilensivcly fsactured by a poker lying ueai. 
The prisoner, when found, was either insensible 01 pietended to bs 80 He 
said that 1 e had been suddenly attacked by a man and knocked dowu by a 
blow on the right temple Me then felt a knife ot bis throat His hands 
were not cut Ho said be received oti er blows cud then became inieosi* 
Lie Tbeie was n stnatl woand on the left side of the neck This wound 
had tneiely penetrated the true sf in,* and tbeie was only a very small 
effusion of blood fiom it 1) oie were many cuts in the coat, waistcoat, and 
shirt, bat lo correspondtog cute or stabs in the body The medical 
sridoDce was to the effect that the wound was self inflicted, and on this 
evidence, lo the ahseuco of any proved oiotiro for the eiime, tho prisoner 
was convicted 

Case Ko XXIV — Seir invucted wocndv 
D a CnEVEas quotes several cseee of self inSicted wocmls The follow* 
>ng may servo ns on example — Hiree native women and two children 
were found lying dead m a heap with their throats cut The bnsbaud of 
one of t> e females gave the alaro). stating that the crime had been com* 
mitted by dncuits, who bad also wounded and bound him The wounds on 
this man were veiy slight ITo said I o had been ent at with suords, but the 
only woonds found were two atnall yrarolfet oi es on the uiside of tho left 
tlngli Ono was scarcely more than a scratch, and the other had only just 
penetrated the true skin lie had cleaily, first of all, in/licted the sciatch, 
and then seeing that this would not be enoogh, inflicted a little deeper 
wound in the same place Ihs man was convated Dr Bntchison saye 
thot a jnade-no sword or knife wound can always be lecogtnzed 1^ a tail, 
ing, owing to the weapon being drawn acrosa tho skin Except in the case 
of cut thioat, a wound caused by a blow will i ot show tfaeseeigns, and 



of A veperlleia] aodadwp tayrr. (he nrw/rvil li rsllM) (be 
...... .j<1 la lb»t part wWrh ly aXiiter or wben riry hot 

on tha atio Tbe deep layer ii nUlcdalao the cal u rtra or * I me iklD,' and 
blood Titacli aod nerves bound tcsHlitr by so tUitlc isd fibre like tiiiue. 
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wfli t)S def'prr l1j*n a woniul caused bj dnirins iho weapon — Au 
JT. n* P , 25 A / tlruarji ]S53 

Ci«E ^o XXr —Self iKructi6 wocsd^ 

Mk. rEECcriL, nbo lisd been n police t ipenntenilent, stated, that when 
Le was conuectod with the police in Bambap. (hero were two or three 
gswgt ID that citj who cat aod woended each other for parposes of fates 
nccoutioa and extortion Thej naed to cut one another ■ neekt and arms 
1>J tnm*. as the lot fell, and accose some rich paiier of hanng dons it 
The wonnded rascal wootJ call out * nnrdcr,** anl hia companions would 
follow and pout ost to the police the abode of the alleged eatprit. the 
others declanng that thej I ait witnc'sed the offence Sareral respectable 
persons were thns disgraced and rained At last it fell to the lot of a 
jonthfol tneinber of one of theaa gangs to bare his neck cot The person 
appointed to cat him was a drankeabiiber, who, instead of making a slight 
cat, inSictsd a mortal woond The gang Oed, abandoniug the youth, whose 
dying cm feasion led to their arrest — (C^citrs, 353 }• 


Csss No XXVII —CsosrcBic Srisu. 

A*r uitersitiBg csio of this kind ocenrred tn Dordcaos A father and 
BOD, after dining heartily together, went to the room in which both thoir 
beds were The too lay down on Ins bed end went to sleep Co said 
afterwards that lo wss roaicd by the sonnd of a pistol Cis father was 
then fonad sittiag by Ins bed, with ono arm on the bolster, the other wae 
reitiog on tl e losids of it e leg and held a discharged pistol The braina 
had been blown one Suspicion at first fell on the son, because the hand 
■till grasped the pistol, and m experiments made by lifting the arm to the 
head and then allowiog it to drop to the position in which it was fonnd, the 
pistol dropped ont of the hand This very fact, howeror, established the 
eon's jonocence In the experiments tried after death, the rigidity pro. 
duced by the cadaTericf spasm had been dcitroyed, and therefore the 
weight of the pistol esused it to fall from tboband, but when death occurred 
the cadareric spasm would hare the effect of saddenly tightening the 
moscles of the fingers, and tbos prexcnting tho pistol from falling. It 
therefore followed that the deceased, when death ocenrred, mast have 
been holding tbS pistol in Lis hand, and it could not bare been placed 
there after death 2 
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CHAPTER VII. 


PROGRESS OP DECOMPOSITION AND 
INPERENCE REGARDING THE TIME OP DEATH. 

Iiiportence of qnestioa regnrdmg hotr tong bodj kas been dead— De 
composition— Period m srbich bodj cools— Pijor taoffi*— Cndavorio 
rigidity— Doration of codarerio rigidity— .Commcncenjont of cada 
rerio rigidity — Foor stages of deeompositioti — First stage of de 
composition— Second stag* of decomposition— Tiiird stage of de> 
composition— FoBrib stage of daeoniposition— Intert al warmth pre< 
aerrad after rigidity— Hypostases— Hypostasis occnis before potre* 
faction— DiCference between vitat and post mortem eccbymoiis— 
Changes produced by potrefaction— Histsben appearance of poison* 
tug b/ miofra} ae>da—Va)a»t>»/a ra aUian hr cSect ot aa}p'itartc or 
oialio acid or caostio alkalies— Ulcerations of liomaeh and intestines 
— Softeiiiig and perforation of atomaek— Putrefaction cans's changa 
in colour of skiu— Period of discoloration— Fat bodies patrsfy sooner 
than thin bodies— CircomsUncea Which promote and retard patre 
faction— period of appearance of rssications— Period of appsarnnee of 
imraatoro maggots or tbo ora of fi et— Period of appearance of 
mattiro or moriog maggots shorter in India than in Ei gland. 

Importaoca of AS Will lie seon from tho c-tso of Oardner, quoted in tlio 
la* howio*,^"^ last cliapter, the question otLovr long n body lias lieen 

dead may be of tbo utmost importance Upon the correct 
answer to tbo qnestioD, tbo life o^ deatlt of tbo nccnsed may 
dopeud Before putrefaction sets in, a dead bod^ bas to 
go through certain stages Tlierij 13 tbe cadavonc spasm at 
the time of death, then follows Iho gradual coobngof tho 
bodj ; then thort^ormorltSj and then decomposition sets in* 

Decetnpotition 106 Decomposition almost always commences in cer- 
tain portious of tho body, and others again only begin 
to decompose after every other portion has been attacked 
Decomposition depends, to ^ grc'it extent, upon tho tem- 
perature, and therefoTO the rules laid down m Europe, 
regarding the time when tho several stages occur, will not 
correctly apply to this country, ^hero decomposition sets 
in earlier But in this country, na m Europe, tho same suc- 
ccssi\o stages have to bo gone through before the last stago 



ccAr Tii ] rnoGCE's or ctcoirrosniON, etc 


S5 


of dccompo'ilion ii rcnclicd, and tlie medicM cm 

therefore gcncmllj toll the prohnblo period during which a 
hodj has been dead within 24 hours after death has 
occurred 


107 Taylor s ay**, that m ono Iinndrcd ca«es ob«enred by 

ilks and bim'clf, there was not an instance »n which tho 
body had cooled and ngulitj had set m within f hours It 
15 rarcb that a body cools in so short a timo as G hours, and 
in ca«e3 of a'phyxia, ns much as S hours is generally 
required for this procc's 


Pfni>J 10 nliicli 
Wdj coots 


108 Brown S^qnard Btates, that m the bodies of healthy rjortiont 
persons, decapitated or asphyxiated, cadaveric rigidity did 
not appear Eooncr than 10 or 12 hours after death A 
rcroarkablo lastanco of tho correctucss with which such 
inferences may bo made, occurred m tho cos© of Jessie 
lfcP/cr«oa (Glasgow, 1602)— v JIScLachlon Tlicbody 
was first pcon by Dr llaclcod on tbc night of tlio 1 7th July^ 

« c , in nndsummer, when tho mean temperaturo of tho air 
was 00* r "Iho rijor «ior/i# uas present in oil the 
articulations,*’ but it ivas then departing J.ho body was 
perfectly cold, even on tho abdomen and at tbo floxuics of 
the joints There were no signs ol decomposition, and tho 
temperature was unusually cool By 10 a a on tho next 
day, ngor mortis Lad disappeared from all tho joints, ex- 
cept the knees and tho ankles Death had resulted from 
violence and from profuso bjemorrhago The anctim was 
free from disease Rigor mortis sets m generally fiom 10 
hours to 3 day s after death When, however death has 
been sudden, and is duo to violence, it sets in moie slowly, 
and Jlaclcod therefore considered that in this case, at least, 

48 hours must have elapsed from tho tirao of death until the 
ngidity set in But when the rtgor mot Its sets in slowly, 
it lasts all tho longer and mce xersd, the average period of 
disappearance being from 24 to 36 hours He, therefore, 
considered that in this case the ngidity must have lasted 
SO hours, and, putting these fignies together (48 and SO), 
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OadaTfir c 
ng cl ty 


lie ninved at tlio conclusion tliat about 3 days had elapsed 
since death The evidence sohsequently recoided proved, 
as neaily as could be, that this was the time which had 
passed between death and the examination of the body 
fTaylor, 3id ed , Vol I, p 85 ) 

1Q9 With regard to cadaveric rigidity, Taylor says 
this condition in bodies in Europe begins lu from 5 hours to 
6 hours after death Casper says that cadaveric iigidifcy 
may come on at any period after death, during a tolerably 
wide interval of time, in general however between 8, 10, and 
20 honrs, and may continue ranch longer than is usually sup- 
posed, that IS, from 1 to 9 days, while m Bengal the latest 
period of its commencement during the rams was 7 hours, 
and m October 20 hours and 80 minutes The shortest 
period was 40 minutes m the rainy season and 25 minutes 
in October ” 


Daralioo o{ 110 On the duration of cadavcno rigidity. Dr Mao- 
Kenzie remarks that the longest period of the duration of 
cadaveric rigidity was 40 hours while the shortest period 
was 8 hours, whereas the average penod was 19 hours and 
12 minutes In 3 cases itoccurrod in less than 5 hours , m 
6 cases from 5 to 10 hours, in 8 cases from 10 to 15 hours, 
in 6 cases from 15 to 20 honis, in 14 cases from 20 to 80 
houis, and in 4 cases from 30 to 40 hours 


Commcnceweut HI The time of commencement of cadaveric rigidity 
rigidity’^*"* vanes Of 36 cases the latest period of the commencement 
of cadaveric iigidity was 7 hours The oailiost penod 
was 40 minutes The overage penod was 1 hour and 56 
minutes In C cases it commenced in from 80 minutes to 1 
hour, in 19 cases from 1 to 2 hours, in 5 cases from 2 
io 3 hours, jn 2 coses from 3 to 4 hours, jn S cases from 
5 to 7 hours, and in 1 case it had commenced heforo obser- 
vation 


c«otDpM*^tion^ Taylor gives four stages through which a dead 

body passes, with the average duiation of each stage The 
periods given have been tested with the experience gamed 
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in lliis country”, nnd llioj* nre tlicrcfore now detailed with 
Euch inodificatious ns lia\o been considered ncces«ary : — 

(a) iVr#/ This IS clmncterired the wannth Fir«t«la?oof 
of the bod} bejug more or less proser\ cd, nnd 
by ft general or partnl relaxation of the solun- 
tarj* inii'cles. Daring this peiiod tlio muscles 
nrc capable of coutincting when stimulated. 

After considering the \arious circumstances, 

Fueh fts temperature, clothing, and disease, 
which may ha\o relaidtil oi ncceloratcd tlio 
cooling of the bod}, it ma} bo infeirtd that 
death has labou place from n few minutes to 
three or moro hours proMOUsl} 

Secend this tho body is pcifectl}* cold SwobJ rtupe of 

throughout, and tho cada%cijc ngidit} is well 
marked. The muscles aro no longer susceptible 
of contiactiiig under gahnnic or mechanical 
ttimuli, lu such a caso death mn} hare occuri cd 
from lc«3 than 2 hours to 2* hours (threo da} s m 
cold climates) pieviously Naked or scantily 
covered bodies may become cold oxtcinally and 
] igid m ft very abort time Hladi as post^viot tem 
records show that rigidity is commonly present 
m bodies which have boon 2 or 3 hours dead 

fej Tldrd stage — Cadavenc rigidity has disappcaied ihirJstipeof 
This stage may last for some liouis — longoi m 
cold climates 

(d) rourili. stage — Putrelaclioo begins, ftsliglil bluish- Fonrth stage o! 
green discolouiation of tho skm of the abdomen 
being usually its fiist indication In Madras 
thia stage ordssaitiy hegias about 20 hoars after 
death. 

113. It must be borne in mind that thcio is no very clear inUinjlirarmih 

preserted after 
— iigidit; 

* A general exception to tins raleobtainsdnrtngtbeliot ireather in India, 
vdien tlie aicrago atmusphewc tempciataie exceeds 90* Fain in the thade. 
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Hypoetis g 


HypMlai g 
•ccart tgfore 
yiutigfact on 


hue of demarcation between ibese periods For inslance; 
we may have internal warmtli preseiwed after iigidity lias 
occuired In otlier cases putrefaction seta in veiy soon 
after deatb In some cases of death from gnu shot injury, 
iigidity occuia almost immediately after death The above 
periods, therefore, can only bo taken to affoid approxim- 
ate indications of the timo of death lu ordinaiy cases 

114 Tliei e are changes which take place m a dead body, 
the signs of Tvhich if not carefully noted are calculated 
to create a false impression of violence These changes 
come on during the act of cooling, aud are termed cada 
verio rigidity aud lijpostasis At a later period daik livid 
patches apj cat on the skin, which are called sngillation or 
fiosl mortem ecchytnosis These appearances have occa- 
sionally given nso to serious mistakes being committed, 
owing to a suspicion of aiolence 1 ciug laised Clmstison 
lefeis to two cases, m one of which two persons woie con- 
victed, and in tho other, three narrowly escaped conviction 
(see Illustrative Cases Nos SXIX and XXX) * Tho 
causes of these appearances aro thus described by Tayloi, 
page 89 

115 Tbo first form, Jyposlasi^ occurs before putrefac 
tion, and is dependent on a stagnation of blood in the capil 
laryt vessels When after death tho capilHnos have lost 
their contractility, tho blood appears to stagnate in them in 
an irregular manner, producing lindity The skin of tho 
body, although palo at tho time of death, becomes covered, 
during the act of cooling, by extensive patches of a bluish 
or slate colour, diffusing thcmsoUcs oaer tho greater part 
of the trunk aud limbs llioso hypostases are chiefly seen 
on the bodies of those who have died suddenly m full healtli 
or by a violent death, as la apoplexy, Imngiug, drowning, 
suffocation from charcoal vapour, i.c, but it may bo seen, 

• Beo i>l«o It'’); c Ke r AbcrdMn qnoted by Tnylor 3rtl od p SS 

+ Cnp liar <« ivro th« w nats ram ficalinng or 1 mnel «a of blood rest*!* 
term nal nR on Ibe tarface of tl « bmly in tl « • b*tn co of sol 1 orRana 
or i cfttit M ahoy aro •itnated batweeo tUo artenes and re n», 

a d connect tbase with each other 
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tliongli to *1 Ic'S-nnrlkOtl extent, m tlie boclies of tlioso wlio 
Lire ilied from loss of blood If, after doatli, tlio bodj is 
irmppcd np iti a cloth and nlloTced to cool, the eoiigc«tion^ 
of the vo'iccls 13 npt to tibc the form of tbo folds, nud the 
parts actualh compresced remam vrliitc Tho result is an 
appearance of «tnpc3 as from a flogging “Tho unbrohtn 
state of the cuticle, with tho other characters ]ust now 
inontiouod, arc, howc\er, sufficient to distinguish this ap- 
pearance from tho effects of Molcnce" Dr Tiylor saw a 
well marked ca«c in which so strong a 8««picion was iai‘‘cd 
that a coroner’s inquest was held “The forcpait of tho 
body was coaered with stripe**, which «cro of a led h\ul 
colour Tliej appeared to correspond exactly to the folds 
of a sheet drawn tighllj acro«s the chest, and it was subse- 
quently aecortaincd tb it tbo body of tbo dcccusod had been 
treated iQ this manner after death ’’ Ono case (sco IIliis- 
train c Case No-XXXI) n quoted, in winch symptoms n oi o 
seen uhich ordmanly arc oulj to be fouud in vital ecclij- 
jno«is Around the patches nas a wide bolder of a palo 
straw coloui.withiarious •shadesof green, piecntly siinilu 
to those nhich aro seen when eccli^ oio^is is giadiiall} dis 
appearing from tho In ing body 
Talle slioicing the 2>ointi of diifercnce icticeen a ulal ecehy- Diif^iMce * 
mosis {Iruiie) and a 2)08l-7nortcm ecchymow (Zmdi^y) t i)o«r»nVrtV 
Vtlal ecchymosis 

1 Aiiatotntcal —EfTusion 
ol blood from small ruptured ves 
sets mto the true skin and the 
surrouiidii jj ccllul ir or ireoHr 
tissue (subc itaneous tissue) 

2 /Vjx/ioh — 1 lie seat of the 
jnjurj 


3 Appearance — The biiiisc 
«fW cUsn bs noied to tic 
shape of the instiuineiil lliat >n 
fiicied tile injury Its colour not 
{generally uiiiforni lliebiuised 
part IS often elevated above the 
surrounding skin 

• Cen-«r(ton is tl o nbi ornial caltection of bloui) i» a part or organ 
+ From llDYS Irjal JJediaiie Partl,pp 78 — 79 


Post mortem ecchymosu eechymoii* 

1 ylHdforiicaf seat — Con- 
gested capillaries in the rete niii- 
cosinn and vascular tissue abate 
the line sic n 

2 Position — Such depe idei t 
parts of the body j-icco d g to 
1 uw t rnay be pi iced ] as ai e t oc 
subjected to pressnie 

3 Appearance— -liicgulai in 
sJjTptf i? It tmh HoUdeH/ioc} ed^os 
1 he r.olour untfonnjj dark Not 
elevated above the skin 


12 
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4 Fxlet't —Mere orlcss limit* 
ed to Die pails injured 


5 FfsiiUso/ tnrtftOM •— FfliK- 
ed blood ni once f1ov\s fioni tlie 
cut 


6 Clinit^fs bj iimt — 1 he 
daik purple bttiise nilei i8 to 20 
hours, 01 cometimes as late ns 2 
01 ■\ dajs, becomes bi(;hl) tinted 
at ilie edi;es and ol a inoie oi le<s 
\ lolet colour. After this the colour 
of the biiiise passes ilnoiish \sii* 
ous slndes of green, jellon nml 
lemon, |lie ceiilie houeier al 
wajs being the darkest pait 
Dining these cfianges nliKhaic 
dependent on the oaidalion of the 
elTused blood, the spot enlaiges 
1 he ciniiges me complete m 
times taijing from a feu dajs 
to some weeks 


4 Extent ~\l first llie stain 
appears in isolated patches, rapid* 
1} limning togelliei mcne or less 
over the whole of the dependent 
portions, except those paits sub* 
{ccled to the pressiiie of the 
surface on wlitcli the body rests 

5 EestiHs of incision — No 
effused or coagulated blood es- 
capes, alilipiigh perhaps a few 
bloody points [puncta auenta) 
wfiere llie veins have been divi- 
ded may be apparent 

6 Changes by fiwie— The 
colour lemains tolerably constant 
until putrefaction sets in No 
eones of colour form lOiiinl the 
edge, such ns occur tn a life 
biuisc * 


116. Dititnj? the stngcs wlncli flic bculy goes tlifongliiit 
fict^u tlto course of putiefnction, tliero ntp elnngea winch fwho 

place in the Tj«CerftOr intornni organs, avhich, if not c.arofiilly 
fcamincvl, may giro riso to n suapicion of death from nn 
iiiitnnt poi'ou Ifegarding the«o changes Taylor say"? 
■'Hie imicons membranrt of Iho stomach may ho found of 
aanons tints — fiomarcd broavn, becoming of .a biightci' 
red by* exposure to tho niij to n deep hvid purple or slnfo 
colour, and sometimes black from a dccoinpo^ution of tho 
blood At tho greater end, nhero tho stomach la m 


I ‘rU* ftars’ 1 mmlran* «t Ibe tntrrrsl rwl of Ibo ilunvacU nalli 
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coutact with the <jilccu or li\er, the h% tdit} is often wi,U 
marked and clcirl} defined through nil the coita Tho 
peritoneal, or outer coat, n of greenish hue, and tho 
course of Ihc feupcrfioial \cs»cls is marked hy grecnisli 
I ronu or hla(,k lilies riicso marks, nliich are tlio result 
cf j utre f iction, inn} ho cast?) mistaken /or thu tffcots of 
initaut poisoiiiug There ore no rules that will nhvijs 
cmblc a inedieal jurist to distingnidli such cases ” Each 
cate mii'-t be judged bj its attcndnut circumstances 
Of couf'-o, if sjinptoms of tins kind ncro found before 
dceompo«ition had ‘>et lu, thoj could not bo duo to tint cause, 
and would ]>robabI> be duo to pi^isou lu cases of doubt, 

“it is tlieiefuro better to withhold an opinion/' than to 
fatatc ^\hdt can be rcallj uothmg moio than a conjecture 

117 lu tho same na> tho mucous membrane of tho 3f»talcnBp ^ 
Etomach and upper pait of tho small lutcstiacs often pro* •oil^ebj-uimir' 
scut, dunog putrefflclion, a loliomsli oi green tinge, 
depending ou tho trausudatiou of the bile or the colourmg 

matter of the fccces contained tu tho colon 'Ibis must not 
bo mistaken for tho appearance of poisoning by mineral 
ocids The medical man nlio examined tho body should 
bo asked whether thoro m as also any softening or corrosion, 
and whether tho throat and tho gullet were also implicated 
If tho'c signs are absent, the sj uiptoms have not been pro- 
duced by such poisons 

118 So also melanosis in the stomach, $ e , a deposit of 

black colouring matter beneath the mncoos coat, might be oftoipinrcor 
mistaken for tho effect of eulphuijc oi ozalio acid, or caustic caustVaii^es 
alkalies, but as melanosis is noaccompanicd by auy marks 
of inflammation, corrosion, or destruction lu the mucous 
membrano beneath, it should bo easily distinguished from 
the effects produced by sacU poisons 

119 UlCGiatioas of tho mucous membrano of thestomach UlceMtioas of 
and tho intestines aie common in India, and should not bo teauuos* 
confounded with putrofactiie changes, but it may not 

always bo easy to distinguish them from erosions due to 
iiritant poisons 
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SoFt.’nii zanJ 120 Softeaiugi and even perforition, of tlio stomicli, 
afora occasionally results from tho action of tlio gastric juice* 
DTei ted after death Dr Hehirlns seen several such cases 
111 these cases tjio softening is gelatinous, and is not accom- 
panied by signs of mQammatiou, sncli as redness at the 
maigins of the softened patch and pentonitis t 
r trcficiion^^ J21 As putrefaction commences, a change m the colour 
colour ot aUii of tUc skiu of the abdomeu takes place, winch acquires a 
pale gieen hue, giadually deepening and estending to the 
skin of the chest and the limbs ihis is diffeient from the 
liypostasis aheady alluded to, because that chango only 
take&place whilst the body still lotains some wanuth, and 
diioctly tbo body becomes cold it is arrested The change 
now spoken of occuis after the body has becoDJe cold oud 
ben decomposition has commenced 

Regarding the penod of appearance of green di8 
coloration, 0r McKcuzie says — ''TJio latest peiiod «t 
which tho gieen discoloration of putrefaction appeared 
i\as 41 hours aud 30 mmutos, tho earliest period nas 7 
houis and 10 mmutes, and the aieiago period was 20 hours 
and 4 minutes lu two cases it occuirod under 10 houis, 
in four cases from 10 to 20 hours, in 18 cases fiom 20 to 
30 hours, lu 10 cases upwards of 30 hours, and in 2 cases it 
was not observed nt all ” 

t^efy^ne*rib«u Fat flabby bodicsunUcrgo puti efactioumorc readily 

ihin bod es than tliin and emaciated ones, aud, as alicad^ pointed 
out, tho parts which have sustained injuries — such as 
Aiouuds, lacerations, or bruises — commoaco to dccomposo 
fii«t and then show exaggerations of tho actual jnjuiios 
inflicted Again, bodies of persons 11110 liaio died from 
acatc to putrcCj Wfotc tUosowlio liavo 

died of wasting and chronm diseaso 

• T1 p foilne juure i# tba flaid aecreteJ I y 11 o small tobnlor i;1bi ds of 
tl f* iton acli 

t Pfntnniiit ts Ii Oammtttion of tbo por lotin'om 1 i o (orn'nni la 11 e 
f on* t r tl { I I Cl ba.Ui« lufcsti g tbo lonor itoIIs bu I organs of 1) e 
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3 Alt ’. — If Llaod or flcsli b« 
pLnced iti a vacuum tts decompo- 
sition ptoceeds stovvij. 

Similarly, deconipositioii Is slow 
III atniosplieres ol lijdiogen, of 
iiilro^en, orofcatboiucaiih^dnde, 
or indeed of coininon air.piovided 
vapour (such as tiiipentine) be 
present, capable of a b s o i b i n K 
ox^^en All aUopioinotesdeConi- 
position as a carriei to the body of 
the lower forms of organic hfe, 
which tlieniselves have the powci 
to stall, 01 at ail) rate (o pioniote« 
chemical clianges 

A body piilieBes more rapid- 
ly III ,iir tlian lit walei or after 
burial Given similar lempeia- 
tures, the degiee of pnltefacoon 
developed in a body during one 
neek's exposure loan will about 
correspond to tliat developed after 
submersion foi a foitnight, or 
after bui lal in a deep giave foi a 
period of eight weeks 
A naked bodv putiefies more 
lapidly than a cfotlied one De- 
composition Will be less rapid m 
parts wheie the clothes fit tightly 
(r /, m itie feet witli boots on), 
or if the clothes uorn bemipeime- 
able to an 

In a leaden coffin, putrefaction 
IS slow fiom the oxygen soon be- 
coming exhausted J hiis, in the 
case of bodies buiied m lead, die 
faces tiiay be iccogmsable after 
the lapse of long periods of time 
4 Ca»i£(uedacf(ar( o/vsnrptfltt 
moislii/'e, and a\r — It is impor- 
tant toconsidei the action of these 
jointly as well as separately t*— 
Moist air promotes putrefac- 
tion 

StagnanX air promotes piAic- 
faclion. 

A moist cold an in winter as- 
sists putrefaction more efficiently 
than a dry liol aw in summer. 

A moist, liot, stagnant air is 
the most farournble atmospheric 
condition foi puttefaclioii. 


3 Air . — If access of an to a 
body be prevented by any means, 
sticli as by us enclosure in a close 
coffin, by tightly fitting clothes, 
or by complete ininiersion in 
water, puliefaclion isielarded. 


4 CoiHbiHtdaclioii o/viartiith, 
tHOislurtf and fiir . — Diy an re- 
taids putrefaction. 

Ainu motion retards putrefac- 
tion. 

A dry hot air in summer re- 
tards putrefaCinm mmtitfJiivivtfJ.y 
than a moist cold an m winter 

A dry cold air m rapid motion 
IS the least favourable atmosplie- 
lie condition (oi puUefactton. 

The removal of moisluie from 
the bodj by wlialeiei augments 
ciaporalion (asr^-, by warmth, 
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Tl u« f I Iliell rrf fnir mrmtii 
and mo «iiiTe' tie pre»eiicr ol 
moitUite M a moie »nipofiaut 
meaner! pioino! nc putiefaction 
lliati eiiliei t\»rnu' or air 

^ EiJtcU rf — Pu\Te* 

(^Ltion n ptotiioied b> — 

(a) 1 lie bod) lia\in(; been kept 
for a lonf* lime eTpo^ed 
to tlie air before iiiier> 
nient Heiide^ llie mere 
let ion of ot\ gen, ititecl*, 
dufinj; eiposiire, m ^ ) 
find tlieir uay to the 
corpse and deposit tbeir 
o\ T in or upon It 1 liese 
vlien batcl ed. rnateii* 
all) assist puliefaction 
(I)/ 1 be crate bein;> titualed in 
(oh c r 0 It n d (as in a 
talle>) and in a d n in p 
SAAIlipj soil 


(«) Ilie boil) Leinc buried IS hb> 
out clothes or cofTin 
ilius, nbeie infants (as 
not iiifrequenily Imp* 
pens) bate been meiely 
ibroivii into tlie cro<ind> 
and loosel) covered over 
Milli earlli, pulrcfaclioii 
IS lapid. 


(d) Burial In a shallow grate, 
vbere ibe bod) is expos- 
ed to constant variations 
of temperature I be 


(lee ximpspberif currents, etc.) 
constitutes tl e most itnpo flint 
meins ol fCiArdiiig piilicficlion 


5 ef rtirtal ~Pultc- 

(aiiion IS rriiided it) — 

(a) lliiiiil uiilim 1 short lime 
after deiOi 


(t) The Rrite beiMC on Ingli 
ground and in i ifr) nb< 
soilienisoil 1 liiis.boilies 
buried in drj, wirin 
Sind ofiei) become iiuim- 
luified. in winch coiuli- 
lion they resist putre- 
faction almost I n deli- 
mtel). 

(e) llie bod) being well wiip- 
ped m Its sbioiid i n d 
enclosed m a well se- 
cured eollin leid cofniis 
being undoubtedly tlie 
most peifect in tins les- 
pecl 2 he oxygen pre* 
sent m such case is ras 
pull) exhausted, whilst 
the lemaimng nitrogen 
Is somewhat antiseptic 
milsaction Oakcol^ns 
nre also \er) dun ble 
and cfHcient, but those 
made of deal orpine soon 
rot and fill to pieces. 
Burial in water deta)s 
putrefaction so far as it 
presents access of .nr 
Burial in peat dela) s pu* 
trefactise changes m a 
remarkable manner. 

(if) Burial m a deep g r a \ e 
1 he deeper the grave the 
more perfect the retird- 
atioii, because the body 
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dun ml chanjjes extend 
to about three feet below 
};ioiiiid, and the month 
ly or seasonal changes 
to neait^ six feet Ihus, 
putiefaction is mQre ra 
pid wlien a body is 
buried m six feet (or 
less) of earth than nhen 
iiileired in a deep grave 

(e) Duiial in mail or clay (if 
air lia\e access), or tti 
loose mould, or in porous 
soil impregnated with 
am nal and veg e table 
inatteis 

^It IS possible, undei these 
condilions, if ibe grave be not 
toodr^ that adipoceie maj be 
/rumfd ubeii futrefai-ljon )s 5us 
pended ] 

6 Agt atid —Childhood 
According to Orhla putrefaction 
IS lapid III tlie female 

7 Cause of death — Acute ex 
hriiisting diseases such as h)dio 
plobijetjplus and typhoid 
dropsy fioni organic disease a 
diseased stale of blood (pjzmia) 
deliver), etc, promote putiefac 
tion 


8 Corpulence 

9 Certain potsattt — It is 
said lliat piiUefaclioii is i a p i d 
after death by prussic acid, inor 
pi la and narcotic poisons gene* 

■ ally (Caspei), also after death 
fioni certain inimal and gaseous 
poisons, such as CO (carbon 
monoxide] and H 2 S (siilphureled 
h)drogeiij Ihe bodies of the 
intemperate piitiefy lapidl) 

B —I n tins case, the tiwe 
question, no doubt, is not so much 
the action of the poison as the 
queslioii wlieilier the patient was 
so exliausted b) f-itigiie oi pan 
before death tint rigidity super* 
veiled i.ipidl) 7 ] 


IS placed Ley o n d the 
daily and seasonal 
changes of lemperatiiie 
At a deptli of six feet 
tlie tempentuie of the 
ground is low and fairly 
iinifoi m 


(e) Biiinl in stud, gntcl, or 
chalk 


[in such cases athpecere is 
raiel) formed unless water finds 
Its \% ly into the grave ] 


6 Ag^e and sex — Adults and 
old age jllalesare sai<! to decoin* 
pose less rapidly than females 

7 Cause of death — Thus pit* 
trefaction is delated after death 
fioni chronic d seises (Case ')te) 
unless tlie) be associated with 
dtopsj In ll e case of pletlionc 
peisons wlio have died suddenly 
III good health, ond aftei death 
by asphyxia putrefaction is usu- 
al!) slow in appearing 

8 Leanness 

<j Certain poisons — Arsenic, 
antimoi), cl londe of zinc, also 
chloroform, pliosphoiiis, and 
strjchnia, when ihej aie acfually 
the cause of death, usually retard 
decomposition 

In arsenical poisoning, pntre 
faction ordinarily commences as 
usual, but seems to slop after it 
hascommenced 1 lien a process 
very similar to mnmimfiealioiv 
begins 

After death by siilpl uric acid 
and other mineral acids putrefac- 
tion appears to be retarded, pos- 
sibly from the acid preventing the 
formation of ammonia or combin- 
ing with It as soon as formed 
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10 Any pans aflected Ly 
brui»es,(ractures.ornoundsputre< 
f) rapidU buch portions ot tlie 
bod) look worsea lew hours after 
than before death Putrefaction 
IS specially rapid in parts that 
lave been subjected to surgical 
operation 

It I ime. •( freely applied to t 
dead bod), may retard putrefac- 
tion by presenting access of 
air In smaller quantities, how- 
c\cr. It acts both as a deodoriaer 
and antiseptic. 1 he atte m p I s, 
s^bt uncbinnionl) made to destroy 
a bod) by cohering it uitli lime, 
iisualU ontheconUar) succeed in 
presertnigii In tanning skint, 
theappliialionof hme is adopted 
for the purpose of removing the 
fat and separating the hair Pos- 
Slid) a little external softening of 
the article ma) be thereby effect* 
ed, but no change results so far 
as the tissues generally are 
concerned the fact being ^hat 
lime piesents putrefaction (and 
even ai rests its progress if already 
started) by changing the skin 
into a haid and dry substance 

Ij iliiierat aetJi — Ry such 
means putrefaction is retarded 
by the destruction of the tissues. 

13 Various antiseptics * 

125 Concerning tlio ponod of appearance of veelcations penod of ap 
on tho surface of tlio body, wo make tho following extract 
from Dr MacKcnrie’s book — " Tlio latest period of tbo 
appearance of vcsications on tbc Btirfaco of tho body was 72 
hours, tbo oarheat period was 35 hours, and tho average 
period was 49 hours and 39 minutes In 17 cases it occur- 
red in from 35 hours to 48 hours, in 10 caijos from 48 to 
CO hours, in 5 cases from 60 to 72 hours, and in 4 cases it 
was not observed at all ” 


Tidt s Legal V<diein»,Tol. I, p 68 c( eeq 
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126 Tlie latest peno'S at -wliicli iroxoature maggots ap 
peared was 41 hours and 30 minutes, the earliest period 
was 3 hours and 20 mmntcs, and the average period was 25 
hours and 57 minutes In 2 cases it occurred in less than 

10 hours, in 5 cases from 10 to 20 hours, in 11 cases from 
20 to 30 hours, in 5 cases upwards of 30 hours, and in 13 
cases it was not ohscrvahlo, as the deposit took place in the 
internal cavities, tho month, nostrils, etc 

127 Tbe period of appearance of tho mature or moving 
ture or mouiDg maggots la much shorter in India than in Europe "The 

latest period of tho appearance of the matuie or moving 
England maggots was 76 hours, the earliest period was 24 hours 
and 18 mmutes, and the average period was 89 hours and 
43 minutes In 6 cases it occurred m from 84 hours and 
18 mmutes to 30 hoars, in 1C cases from 80 to 48 hours, in 

11 cases from 48 to 72 hours, m 1 case upward of 72 houis, 
and in 2 cases it was not observed 

Setfoa^ 128 Guy gives tho following rate of putrefaction m the 

internal organs —In from four to sis days after death, 
dirty red patches appear on the posterior wall of the 
stomach and gradually extend over the whole interior 
These changes aro sometimes mistaken for the effects of 
corrosive poison The inlesttnes follow next and then tho 
spleen , then the liiet, which, however, may retain its firm- 
ness for somo mouths, putrefaction commences with a 
gieen colour on the diaphragmatic or upper surface Tho 
Jiani follows next, it collapses after death, and its 
putrefaction commences in the lino of the blood lesseH 
and in two to three weeks time tho bram becomes quite 
diffluent The biain of childien, howevei, is the first 
organ destroyed 'by putrefaction Tlie 'heart and lungs 
putiefy more slowly, so that traces of disease are dis 
tmguisliable m them long after they aio quite deconi 
posed Orfila detected pneumonia thuty seien, and signs 


Period o! ap 
peaniace ot im 
mature m^igsots 
or tlie ora of 
flies 


• a JfettM I^oli’yrnmces m Calr tla 
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of pcrieirilitis fiftj-scvcn, d-vya after deatli TIio kidneys 
rc9i«t patrefaction oven longer than the heart and lungs j 
tho bladder, the cc*ophaguf (or food*pipc), and tho pancrcaf 
(or sweetbread) resist still longer ; and tho diaphragvi* may- 
bo distinguished eren after four to six months. Tho 
uterxis (or womb) resists putrefaction longest of all, and 
enables us to distingaish tho Sci after the complete 
destruction of all tho other soft parts Casper found it at 
tho end of nine montlis in a fit atalo for examination, so 
that ho could solve tho question, whether tho deceased 
died pregnant, when all the other nsceiat woro gone and 
tho bones almost separated from ono another 


129 ibe period of death, as inferred from tho state of Opinion a* to 
decomposition, is often a point of groat importaDco, but tbo from itau*or 
cases quoted aro so conflicting, that no safo lulescaube 
laid doivn as to the exact time which has elapsed since death 
There are so many different factors which have tho effect 
of accelerating or retarding decomposition, that each ca«o 
tnu«t bo judged by its o«n circumstances, and ivheuovei 
ihcro IS any possibilit} of doubt, the medical witness should 
bo most careful not to give a decided opinion It i-i, hoiv- 
crci, clearly established that decomposition sets la soonest 
when the body is exposed to tbc air 


130. In buried bodies decomposition is slo-w id dry sandy Dccoinpcg tion 
Foils, as m Egypt, or in gravel and chalk, to which wator has 
no access It is quick in marl or clay, and quicker m pro- 
portion as air or svater has access to the spot It is slower m 

deep graves than in shallow ones, and is quicker m bodies 
buried without anycoveiing, becoming slower in proportion 
as the coffin is able to icsist tho air and tho surrounding 
influences of decay As regards water. Dr Chevera gives 
some notes on the periods when, owing to tho generation of 
gases, bodies rise to tho surface m this country Tho earliest 

■ Tba diaphragm is the musculftr petition between tho abdominal and 
thoracic cayities 

t Tho word tisccra is the plural of tischs The term Tiscns u applied 
to any organ or part haTing an appropriate oae. 
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126 Tlio latest penod at which immature maggots ap 
peared was 41 hours and 30 minutes, tho earliest penod 
was 3 hours and 20mmute3, and the average penod was 25 
hours and 57 minutes In 2 cases it occurred in less than 

10 hours, in 5 cases from 10 to 20 hours, in 11 cases from 
20 to 30 hours, in 5 cases upwards of SO hours, and in IS 
cases lb was not ohsorvable, aa the deposit took place in the 
inteinal cavities, the mouth, nostrils, otc 

rearaneVorma penod of appearance of tho mature or moving 

ture or moving maggols 13 much shortcr in India than in Europe The 
an luS a than in latest period of tho appearance of the mature or moving 
Engimd maggots was 76 hours, tho earliest period was 24 hours 
and 18 minutes, and the average penod was 39 hoars and 
43 minutes In 0 cases it occurred in from 34 hours and 
18 minutes to 30 hours, m 16 cases from 80 to 48 hours, in 

11 cases from 48 to 72 hours, in 1 case upward of 72 houia, 
and in 2 cases it was not observed ’ * 

128 Guy gives the following rate of putrefaction in tho 
mteinal organs —In from four to six dajs after death, 
dirty red patches appear on tho posterior wall of tho 
stomach and gradually extend over the whole interior 
Theso changes are sometimes mistaken for the effects of 
corrosive poison The tnfestwiea follow next and then tho 
spleen, then the liter which, however, may retain its firm 
ne«s for somo months, putrefaction commences with a 
gicen colour on tho diaphragmatic oi upper surface Tho 
biaiii follows next, it collapses after death, and its 
putrefaction commences in the lino of tho blood vessels, 
and in two to three weeks time tho brain becomes quite 
diffluent Tho biam of childicn, however, is the first 
organ, by ywvlrcfaoUorv The htarl and liinijs 

puticfy more slowly, so that traces of disease are dis 
tingmshable in tl em long after they arc quite decora 
posed Orfila delected pneumonia thirty seven, and signs 

* 1IicLe>zie s 3Itd to lejalirper mee* in CaU tta 
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of pcncnnlitis fifty-seven, ilnya nftcr cloatli The Kuhieyi 
resist patroHction oven longer than tlio licart and lungs; 
tbc bladder, tlio icsophagus (or food-pipe), and the pancreas 
(orssvectbrcail) resist still longer, and tho diap/irajni* may 
be distinguished even after four to sis months. The 
nfcnt» (or womb) resists pntrefaction longest of all, and 
enables us to distinguish tlio sex after tho complete 
destruction of all the other soft parts Casper found it at 
tho end of niuc months m n fit state for examination, so 
that ho could salvo tho question, whether tho deceased 
died pregnant, when all the other M«cciat were gone and 
tho bones almost separated from one another 


129 The period of death, as inferred from tho state of 
decomposition, is often a point of great importance, but tho 
eases quoted aro so confiictiog, that no safe rules can be 
laid down as to tho exact time which has elapsed since death. 
There are so many different factors nhicli have tho effect 
of accelerating or retarding decomposition, that each case 
must bo judged by its owu circumstances , and whenever 
there IS any possibility of doubt, tbo medical witness should 
ho most careful not to give a decided opinion It is, how- 
ever, clearly established that decomposition sets m soonest 
when tho body is exposed to Ibc air 

130. In buried bodies decomposition isslowm dry sandy 
soils, as in Egypt, or in gravel and chalk, to which water has 
no access It xs quick in marl or clay, and quicker in pro- 
portion as air or water has access to tho spot. It is slower m 
deep grax ea than in shallow Ones, and is quicker in bodies 
buried without any covenng, becoming slower in proportion 
as the coffin is able to resist tho air and the surrounding 
influences of decay. As regards water. Dr Olievers gives 
some notes on the periods when, owing to the generation of 
gases, bodies rise to the surface m this country The earliest 

• The (Iiaplirajnt is the niaBCnlBr putitionlietTreen the ebdommal and 
thoracic cavities 

+ The word vu«ra !s the plarol ol Yiaene The term tisens is epplied 
to any organ or part haTiPganappropnatomo 
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period mentioned by Dr. Woodford, at tlie hottest time of 
tlio year, -was twenty-four lioms. The penod of form- 
ation and cvolation of gases is of some importance. Dr. 
HacKenzie^ says, " tius was mauifesfed by the distension 
of the abdomen, or by the exudation of froth from the 
month and uostiils, or by the expulsion of fceces through the 
anus ” In his 36 cases "the latest period at which gases 
weie oTrolved was 34 Louis 30 minutes, and the earliest 
period was 5 hours 50 minutes, while the average period 
was Jfi houis 17 minutes In 9 cases it occaired in from 5 
hours 5 minutes to 10 houis, m 10 cases fiom 10 to 20 hours, 
jQ 14 cases from 20 to 30 Lours, in 1 case from SO to 40 
hours, and m 2 cases it was not obseived at nil In the 
cases observed during the rams, the latest period at which 
gases were evolved was 84 hours 30 minutes, the earliest 
period was 5 hours 50 minutes, and the average period 
was 18 houis 17 minutes, while in October the latest period 
*of its wppeaiance was 47 hours, iho eaihest peiiod was 16 
houis 10 minutes, and tho average peiiod was 29 hours 17 
minutes Casper says that m about eight or ten days the 
gaseous pioducts of decomposition begin to be developed 
and to distend the abdomen 

131 An intciesting case occurred withm Ur Gobble’s 
experience A woman was killed on the night of a Fnday, 
and the evidence went to show that the body must have 
been thrown into a wellt about midnight On the follow- 
ing Sunday moimng, about meal-time, which was about 
8 or 9 A M , tho body was found floating with a heavy stone 
attached to it Tho woman was said to have been of slight 
figure and short stature, and therefore piobably, when alive, 
did not weigh mote than 100 to 105 lbs The stone itself 
weighed 92 lbs, so that tho decomposition in 30 hours 
must have been so rapid as to generate gas capable of 
laising, not only the body itself, but the dcad-weight 


* ITedico Ltjal Bxperteneea •» CalfuUa 
t A large aqaaro ire!), sack aa u ased for irugation parpoaea 
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attached to it The fctouo wns ntt*iclicd to tlio waist, and 
the bodv, when found, was lying lionrontally on tho sur- 
face of the water on its side 'Iho water was from ten to 
twolrc feet in depth, and tho specific gravity of tlio stone 
was 2 7 This ca«o is of interest, as showing the evtremo 
buoyancy of a dccompo'cd body in water, and tho rapidity 
with which gases can bo generated. Tho murder occuriod 
in September 1883 

132 Out of a number of aictims of a river accident NoUiof unyer 
which occurred in Calcutta in I6C7 (January), notes were r*g*bu”yitfcy'of 
taken of the time when tho bodies camo to tho surface In t>oiiieg 
none of these cases were any bodies found iiuder throo days, 
and in some ca'cs they did not nso to tho smfaco until 
SIX or seven days after tlio accident As a general rule, 
bodies in this country, when found m wells of a\crago 
depth, nse on tho third to tho fifth day, and then show all 
signs of decomposition In tho accident above alluded to, 
tho four first bodies were recovered three and a half days 
after death, hut no meatiun is made of any signs of decom- 
position Dr MacKeszie’e cxpcnooco with icgard to tho 
period in which sapomjicatton* takes place is of the utmost 
importance and interest Ho says — “During tho nine 
years that I have been considenog, m my notes on Medico- 
legal Examinations m Calcutta, I find 1 havo had 8 cases 
of saponification, 7 of which are most interesting, as they 
show that this condition is more readily formed lu the human 
body in the River Hooghly, as well as in tho damp soil of 
Rengal during the rainy season, than in Euiope Tho fiist 
of the 8 cases was tho body of an adult native female, 
of about 25 years of ago, apparently that of a Mnhomedau 
woman from Debar oi the North-West Provinces, found 


• Baponificaticn refers to tbe combiDst onc^saalks] noLssswithafstty 
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la tlic water near the bank of a largo tank called IToteo 
Jheel, within the Calcnlta race-course, ■mth her throat cut, 
a poition of tho body eaten away by fishes, and apparently 
having been m the water entangled among the weeds for 
several days" 



ILLUSTRATIVE OASES 


Case No WIX —nrrosTwn MJSTiit’f roB »iiB« or ivjcbt 
Hff V Ccir 

A UAH nAmC'l Keir ftnd Lii mother vern tri«<] on (he Aberlecn Circnit 
f the wBultt cf lt« father «f the m^n TUe jMrieo were con UmneJ , 
bst the osl/ cTiJeace of enj we ght (bem wiu the appearenco of 

a broad Uno mark on tliO fore part of the neck, wl tch the witneasca coni> 
pared to that prodaced bj (translation Tl ere naa, however, gr^at reason 
to bcliere, from tl eir own ileacription of it, that it was dao to nalaml 
cL&spe* ^flrr — (Tojlor, page 89. Vol I ) 

Ciee N'o XXX --DTro»Ti*i» »ti»TA«tH r©« UAfiss or ihjubt 
Tubeb men left a pnblie hooie intosicated nod qnarreDin^ with one 
anolier Ou tlo i ext mon lOg one of them was fotind cspirin;; in a wood, 
Bid he died eoOQ afterwardi Two eorgeont depose I that the/ foond the 
ZBtrkiof naraeroBi eoatoiioni ell over the bod/, end upon tins dcoo* 
■ition tlo two eompiDiont of tbe deeeaeel were committed and lubie. 
iineatl/ tried At tLo trial, Drs SeUend F/fe proved, to tLo latiifaetioii 
ef the eoort, that the apparent cootoaione wero nothing else than the 
tivvl patches, os wbicb aometimea occur apontandonsljr on tbo 

dead bod/ after man/ kiada of death Ibo accoicd wero aeijaitted — 
(ro;l»r, page £8 ) 

It II worth/ of remark that h/poataeiv le fros^nt)/ noticed m cnass 
where perioni Lave died nndcr tbe cITecte of intoxication, and to tkia 
canse tna/, perhaps, bo due the e/niptomBio the caso qonted b/Sock 
(cide page f>l } 

Cist No XXXI — HTTosTista insractH ton usata or isiovit 
A UAH died in 1S37, in the Drcadooiigl t boipital, of discnao of tbe heart 
Juat before death 1 e had been auaeultatod,* and there weio then no marka 
on the bod/ E ghtcen boars after death llto bod/ showed numerous 
patches, var/ing in size Ihe/ greatly resembled braises, ond occurred 
o il/ m those parts of the bod/ which wero not compressed b/ tho poa tion in 
which It was l/mg A pecniiarit/ abont these marks wav that the/ 
appeared exactl/ like vital ccch/moacs, with s border of pata straw eoloni 
with various shades of green and blue In remarking on tins ca«o Taylor 
sa/B 1 “ Had the bod/ of this person been found l/ing dead on a Ligh 
road, and bad it been proved that another man bad been aeon quart ellii g 
with him, whot might have been the ooiuion expressed ? We can sesreeT/ 
lesitate to say, nnfavouiablo to theacensed'* Hhe bypoitBses might have 
been wrongly I eld to be tho marks of blows, ai d tba death from heart 
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disease might hare been, held to hare been brought on b; the excitement 
caused bj those blows 

CiSE No NXZII — Crrsct or TBE oeneeitiov of oas i*t DEcoiipositiov 

Db Creters quotes a case in which the effect of the gas, generated in a 
decomposing hodj, was to eject from the ntenis a four months’ fcetns, 
together with the send root which had been nsed for the purpose of 
procuring abortion 7a7ior quotes a siniilai case, in which tbe gases had 
sufficient force to expel the fcctas from tbe uterus w1 en the woman bad 
died during labour and undelivered A similar case was also the subject 
of a coronei'a inquest at Sjdnej in 186t * 

Case No XXXIII — DiFncutTT or calcucatino exact peeiod of 
HEATH SBOM THE STATE OF HECOWPOSITIO*! 

Trb leading case on this point, quoted bf all tbe medical jurisprudents, 
IS Beg V B7ne,t in which a woman was tried for Ibe mnrder of her bus* 
band (Dahlia, 1813) The pneoaer and the deceased were in the habit of 
dm king to excess On this occasion thsf bad letired to tbeir room 
and bad retnaiued m it for eight days Four da^s before ho was found, 
tbe husband had been seen alive at the door On the eighth 6ny tbe pri* 
eoner called one of her sons and tbe bod7 of the bnaband was fonnd in 
an advanced stage of decomposition, whilst tbe prisoner was still in Iba 
room Tbe medical witncee, whofiist eawtbebodf, was led to believe that 
It bad been dead, at leost, four to five days There were no special marks on 
tbe bodj of injariee except certain discolorations, and internallj' tbe heart 
was ompt;, and so were the vessels of tbe brain Tbe bod/ was fonnd ou 
Its face OuriDg the tune Ihej Lad beso together in the room, a large 
nmount of spiiits bad been conenmed. 1 bo prisoner made two statements 
flist, that she slept in tbe bed on Ibonda/ and Frida/, and that deceased 
died on Frida/ Sbe eabsequonti/ stated that ho died os Saturda/, the da/ 
when tbe bod/ wee discovered Two medical witnesses said, deceased 
must have been dead four to (ire da/e , (wo decliaed to give an opinion , 
and one said that such ebaogea might take placo in from twenty eight to 
thirty hours (Tbe month was Joly, and the room itself was ver/ close ) 
On the one hand, it was argued that the deceased had died from strangu* 
lotion, judging from tome black marks on the neck aad the protrusion of 
one e/e and of the toogue , and, on tbe other, it was argued that these 
marks were natural, that deceased ma/ have smothered bimsoll whilst iu 
a state of intozicat on, b/ tnmiog his mouth and face on the pillow, or 
that he might hare died in n fit The discoloration of tho face, tho pro 
trnaion of tho eye and (ougoe, and the discharge of faces might bo ae* 


•Aett— ThtfCT«rfttiouot*Mfc«>i®«tljU».4»top<>»tV“rl‘’'*h*oiorThige and this 

blwdisg U apt to benrodaeectbvpreasnreoaas islUted part the gas thoe compreMed, 
eMklag to escape forcee not tbe Mood rromtbesearest apertore heoce the old lupcr* 

•titlOD that a dead b^j woMd bteedat tba toseh of tba marderer 


tfor foUrrpert of thiscue teonoT sArvelAfedtcInVfToI I P 128 



nxn-irxiT ] 


ILUaTBiTIVK CAStS 


ronnlol for bt bu >■> & cnoTnliira atroirffla, or tbo •jm^toma of l) a 

ajo ani U ng'io onebt (« •iinpij 4ae to aJratirecf decompotiiion (of which 
there are natncroui necorlM raaea) lh« enptineaa of the heart, which 
Wat adrerto (a (ho theory of atranf^iilation (uphjtia) was referred to the 
meel amca) eCTeci of inaeont pntrefactiou on lha organ T1 a emplineti of 
the bram wn« oneri lamed No motira was aitigne 1 for lha ninrder, an \ 
the friDcij «l )<oii t egvii It the pnaooer wai t> at aha moit haro been in 
tbo room at least, twenty f onrt after the death without railing for aitMt* 
anee Ibe pntnner wat aeqnaited, anil Taylor tayt, “ lha jary were pro 
perly intorme I by the l««riia*l j « Ige (Karon Fontiefnther) that they were 
not toeoiiriet the prianner on probability, howerer strong or on a mere 
preponderance of medical opinion f*Jbri Ijrd /rent TittOR and queM hy 
TiDt end Bica/* 

Cate No. XXTIV — Cisa or « boot Bttso roDto ft trb ssue norse 
as TUB McaoiBca 

This was rather a singular case, and was tne I in the Korember sessions 
at Caddspah (16^) I’naoncr was a Krahmin of diiielDte habits, and 
deceased was an elderly woman One day, about i onn, prisoner was seen 
tahiog the deceased to his ) eoso She did sot rctorn After some tirao 
the daaghter wsot to the hossa and enqoired after her mi Iher I’rlsoner 
told her that she b&l guao away to a silUgo two miles dietsnt This stbs 
foftod to be aatres Ihe daughter returned io the eTsslng and toM this 
to the Tillage aothoriiist, who went to pritonor'i hoose. Dsing late, they 
did not B'areb It, bat remataed in the bouse witb the ptiioner the whole of 
the Sight Dorli g this time the pnsnner woe drscribod ns if snder thsm 
flnenee of drmk Kett morning the body of drceaimi was found In an 
inner room, perfectly naVol snl coreied with eerersl dendly moiled 
wonnds Ihe floor and watU ehowml consi lerable traces of blood In tins 
ease the prisoner had himself giren a writlei slatemsnt that he had killed 
tlo woman, otherwise it is probable that he would hare been acqnitted 
Ko other mntiie for this stiiguler marder was giren than that the decensed 
had probably seen a bottle of arrack a' d some meat lO bis hoase, end thnt 
he lad killed her for fear that she would tell this in the Tillage, and 
he, being a Dnhmin, would loseeaste If this was the real motlre, prisoner 
was at the lime of the marder probably intoxicated lie waa eonneted 
and hanged, and is said, before execution, to bnre confetsad to the police 
There was a great deal of popular iadigoallon agniott tbis man, especially 
amongst the Brahmins of the town, onmhera of whom came to see his exe< 
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CHAPTEE VIIT. 


WODNDS, EUPIUBCS, AND OTHER INJURIES AS 
AFFECTING DIFFERENT FARTS OF THE BODY. 


Wuaii(3i of the 1 eed— Diffeience botweeo concnasioii of the brain mid intosi 
cation— Fractures of the skull — Aroonde on the face — Injuries to tl o 
epine— Incised STOUnda totfaecbe<t— lortnre bf Dam lola — Coi fessions 
obtai ed by police — Confessions made to police mndmissible as eridonca 
— Oidiuniy Mcarience iii evidenco of {olico ofSccis — Fxtoitiou of 
e infesaioi a — Picssoro on tl 0 cheat as a tiiei na of extorting confes 
BiQus— Cases of enddea death m Innatio aaylni la — Eni tura of infernal 
orga i9 tl e leault of violent injories to chest and abdomen— Wounds 
of the lu gs— Wounds of tbe heart 

S CALP tvoituds of as incised niture, uuless of consutei* 
able csteat, rarely produce serious cHects Contused 
-wounds of the scMp, on tho other Innd, aie dnugoious, 
hcc-xuso of tbcir tendency to nssumo 'in erj sipelatous 
character. 


Wounds of the 
Lead 


Difference 
1 etween con 
caesiOD of tUc 
bmm and 
lutoxicatloo 


133 Wounds on tho head are very ^allOUs in tlicir 
lesults Tho most setions injnues,-- inrohing fincturo of 
the skull and even loss of a poition of the bi’aiu,--nio 
sometimes followed by perfect rccoveiy, wheicas tho 
slightest contusions may bo attended by fatal results A 
slight blow, leaving scaiccly perceptible maiks of injury, 
may pioduco abscess of the braiu, and death Two of the 
most dangerous results of a severe blow on the head aio 
coDcnssiou* and effusion of blood on tho biaiu causing 
compression In cases of this kiud death is sometimes 
instantaneous, bat at others it does not occur until after 
mail} da}s 

134 Ta} loi points out the necessity of a careful examm- 

• Contuniofi ij a leaioii of tl e h» n proilacmK sypiptoma of I s* of potter 
arl fa ct oi 8 Renemlly ai d iMually cmne I by prent tiolcnce efferc 1 to 
tie brain Keelf, though oofis8ac«, fractnrcpf tbeskall,or extraracutiun 
uiny be (liicurcted 
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ntjon on tlic pirt of tlie medicil nltcutlnnt m onlor to 
distinguish between concussion nnd the resnlti of into’?i- 
cilion A mi\n In•\^ bo intosieited, bat nt the snino limo 
miy also be suffinng from concussion Dr Tijlor says * 

“There is nothing in the state of the bnm ttIiicIi will 
enable n practitioner to distinguish whether concussion or 
lutoxicatiou liad existed nnd hnd been tbo cause of tbo 
symptoms In both cases the ses«els may bo congested 
Ihc discovery of alcoholic liquid in the stomach may lead 
to a presumption that the deceased had been intoxicated, 
while marks of violence on the head may favonr the view 
that he had suffered from concussion At the same time, 
it IS possible for extravasation of blood to bo produced on 
the brain b^ a blow which leaves no mark of injury what- 
soever Cases hare occurred in which death has happened 
from offusiou of blood on the brain mtliont any Moicnee, 
eimply as the spontaneous result of i lolcot cxci tion Cases 
of this kind are no doubt raic, but the possibility of tlicir 
occurreneo should make a medical man very cautious in the 
expression of n decided opinion where thoio are no marks 
of injuries to bo found 1 ho general condition of tho blood- 
vessels should alwaj s be noticed m such cases, sinco diseaso 
of their coats would favor rupture A case is recorded in 
which effusion of blood on tho brain has been caused by 
a violent blow on tho neck over the jugular vein Death 
was instantaucons Effusion of blood on tho brain may 
also bo pioduccd by excitement, but cases of this nature 
are rare, unless tlie excitement lias been caused, or has 
been accompanied, by blows Whore a death of this kind 
has occurred, careful notes should bo taken of tho habit of 
body of tbo deceased If of intomperato habits, or of a 
full habit of body, tho death may have occurred from 
apoplexy, the result of excitement only, and not of a 
blow 

135 Eracturcsof tlieskiillarCTcrycoinmoniuthisconn- FfietnrM of 
try, and aio generally pioduccd in Northern India by the 
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CHAPTER Till. 


1V0UNDS, KUPinBES, ANP OlHER INJURIES AS 
AFFECTING DIFFERENT FARTS OF THE BOOT. 

'Woniids of theliCAd— Diffeience betnreen oonensiion of the brain and intoxi 
cation— Fraetnrea of Ih® alcult— Wounds on the face — Injuries to tbo 
spine— Incised woanda to the chest— "lorture by Bantilola — Confesaioits 
obtained by police— Confessions made to poJieeinndmisaibTe as eridenco 
— Oidiimiy occurience in eitdenc® of j olice officeis— Bstoitiou of 
opfessions — Piessuie on the chest as a tneima of estoitiiff confes 
Siona— Cases of sudden denth m limstio asylanis— Unpture of internal 
organa the lesolt of violent nguriee to chest and abdomen— Wounds 
of the lungs— Wounds of tho heart 

S CALP wounds of an incised niture, unless of considei- 
able csteot, larely produce serious efiects Contused 
wounds of tlio scalp, on tlie other b'tud, aie dangerous, 
because of their tendency to nsstiuio an erysipelatous 
character. 


Wonnds of the 
head 


Difference 

eutsion of the 
brain and 
iutoucatiOQ 


133 Wounds on the head are very ^anou3 in their 
lesults The most seiious injiuies, — inrolving fiacturo of 
the shull and eren loss of a poition of the hram,— aio 
sometimes followed by perfect recoveiy, wheieas the 
slightest coutiisioQs may be attended by fatal results. A 
slight blow, leaving semcely perceptible marks of injnrj*, 
may pioducc abscess of the brain, and death Two of tho 
most dangcrons results of a seveie blow on the head aro 
concussion* and effusion of blood on the biam causing 
compression. lu cases of this kind death is sometimes 
instantaneous, but at others it does not occur until after 
manj dajs 

134 Tayloi points out the necessity of a careful exnmin- 

• ConeuMion is n lesioii of tl e hram, pro'Iocing symptoms of I< $s of power 
on 1 foiictiois Fcnerally md lisnolly cfWSP'^ by grent riolcnco (fTereilto 
the brain itself, thoogh nofisBuc®, fnictaropf thesliall,or citravasatiou 
uiny be (llSCOTCieff 
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nljon on llie pirt of tlio medicnl allencHnt id order to 
(listingm«li bcl^’ccn concu's'sion nnd the resnlti of intoxi 
cition A mm rn-xy bo intoTicDleil, but nt tho smio Inno 
mny fll«o be stifitnng from concussion Dr Ta^lorsajs * 

‘ There is nothing in tho stale of tho bniu which will 
enable a pnctilioncr to distinguish whether concussion or 
intoxication had oxisloil and had been tho cause of the 
symptoms In both ca*ps tho seescls may bo congested 
The di'coTcry of alcoholic liquid tti tho stomach may lead 
to a presumption that tho deceased had been intoxicated, 
while marks of violence on tho head may favour (ho view 
that ho had sufftrel from concussion At tlio samo time, 
it IS possible for evtrv\ a«ation of blood to bo produced on 
tho brain by a blow winch leases no mark of injury what- 
soever Cases have occurred in which death has happened 
from eflusiou of blood on the brain mthoot any Molcnco, 

Pimply as tho spontaacocs result of s lolcot exertion Cases 
of this kind aro no doubt rare, but tho possibility of their 
occurrcuce should make a medical man very cautious in the 
expression of a decided opinion where thoio arc no marks 
of injuries to bo found 1 lie general condition of the blood 
vessels should always bo noticed in such cases, since disease 
of their coats would favor rupture A case is recorded in 
winch cffusiou of blood on the brain has been caused by 
a violent blow on tho neck over tho jugular vein Death 
was instantaneous Effusion of blood on tho brain may 
also bo produced by cxcifeineut, but cases of tins nature 
aic rare, unless the excitement Las boon caused, or has 
been accompanied, by blows Where a death of this kind 
has occurred, careful notes should bo taken of tho habit of 
body of tho deceased If of intemperate habits, or of a 
full habit of body, tho death may have occurred from 
ajioplexy^ the lesult of excitement onl.y, nnd not of a 
blow 

135 Fractures of the skull are very common lu this conn Fnctnrej of 
trj, and are generally pioduccd in Northern India by tlio 
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CHAPTER VIII. 


WOUNDS, llDPlunrs, and other injuries as 
AFFECTING DIFFERENT PARIS OF IHB BODY 

Wonndsof thel eid— DitTerenca betireea eonenssion of the brain and intosi 
calioi — Fractnrcs of the skoll — Woniids on the face — Injmies to tie 
ep ne — Incuednroui da to the cl eat— lortnro by Dam lo2a — Coi fcssiona 
ubtaii ed by police— Confesaiona made to police in dmiaiibte as evidence 
— OiiUuaiy occurtenco in evidence of police officeis— Extottioii of 
c infessioi a— pjcaaure on the chest ns n me na of extorting coiifea 
eions— Cases of sadden death m Innit o osyln is— Pni tore of ii ten al 
o ga s the leaalt of violent i ijuries to chest and abdomen— Wounds 
of the lui ga— Wounds of the heart 

S OALP wounds of an incised nitiire, tiulcss of consiclei- 
alalo extent, larelj produce serious effects Contused 
wounds of the scalp, on tlio other liaud, aie dangerous, 
■because of tlieir tendoncj to assuino nu erysipelatous 
character 


Wonnds of the 
head 


Xliflcrencc 
Vlween con 
cni.iGn of tUe 
brain »nU 
lutoxicatiou 


133 Wounds on tlie Lead are very %aiiou3 in tlieir 
lesults The most sotious injinies,— involving fiacturo of 
the skull and even loss of a poition of tho biam, — aio 
sometimes followed by perfect rccoveiy, wheieas tho 
slightest contusions may be attended by fatal results A 
slight blow, leaving seal cely perceptible inniks of lujiirj, 
maj pioduce abscess of the biaiu, and death Two of tho 
most dangerous results of a sevcie blow on tho head are 
conciisstou* and effusion of blood on tho bram causing 
compression In cases of this kind death is sometimes 
instantaneous, hot at others it does not occur until after 
many dajs 

134 Tayloi points out the necessity of a caiefnlexamin- 


• Ooncuss.cn 19 a lesion of tl e bni.n prorfocing gymptoma of losa of po^ei 
II 1 forictio 8 I'cnemily aid naDalty cftnseH byf.ient Tiolenre iffprcii to 
e b oin Itself thoogb nufiaguro, (ractorcpf Ihe skull, or citravosatiou 
111) l/« d/seurcied 


cRAf nil ] worNKs rcnTECS, iNJurit'*, tic 


107 


ition on the pirt of tho tncdicM nlteniHnt m oitlor to 
disfinguieh between concu««ion nnd the resnlts of iiito^i- 
c'ltion A man mav ho intoTJcatcd, but nt tlie samo timo 
may al«o be suffering from concussion Dr Taylor sajs * 

^‘Tlicro IS nothiug in tho state of the brain nhich will 
enable a practitioner to distinguish whether concussion or 
intoxication had existed ntul had been tho cause of tho 
symptoms In both ca'os the \oseels may bo congested 
The di'co^crj of alcoholic liquid iii the stomach may lead 
to a prcsuiiiption that tho dccea«ed had been intoxicated, 
while marks of violence on the head may favour the view 
that he had suffered from concussion At tho same time, 
it IS possible for extra! asation of blood to bo produced on 
the bram b} a blow which leaves no mark of injury nlnt- 
poever Ca«es ha! o occurred in winch death Ins happened 
from effusion of blood on the bram witliont any Moloncc, 
simply as the spontaneous result of violent exertion Coses 
of this kind arc no doubt rare, but tho possibility of thoir 
occurrence should make a medical man very cautious m tho 
expression of a decided opinion where tlicio arc no marks 
of injuries to bo found Ihc gcncial condition of tho blood- 
rcssols should alwa}6 be noticed lu such eases, since disease 
of their coats would fa! or rupture A case is recorded m 
which effusion of blood on tlio bram has been caused by 
a violent blow on tho neck over the jagiilnr vein Death 
was instantaneons Effusion of blood on the bram may 
also bo pioduced by excitement, but eases of this nature 
QIC rare, unless the cxcitemont has been caused, or has 
been accompanied, by blows Where a death of this kind 
lias occurred, careful notes should he taken of tho habit of 
body of the deceased If of mtomperato habits, or of a 
full habit of body, tho death may have occurred from 
apoplexy, the icsult of excitement only, and not of a 
blow 

135 Fractures of the skull arc very common in tins conn Fnctares of 

tr}, and are generally pioduced in Kortheru India by the 
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CHAPTER YHI. 


WODKDS, nupiuncs, and other injuries as 
AFFECTING DIFFERENT PARTS OP THE BODY 


^ociida of t]iel etd — Difference betfreen coOCOmioii of the brain and jotosi 
catioi — Fractares of the fikal] — W< uiids on the face— lujnnes to tl e 
apice— -Incised WDUnde to the cl eat-'loftnre bf Canfilola— Coi fossions 
obtaii ed bj pohce—ConfeBSions made to pehce tnndmissible ae endence 
— 0 i liuniy occnnenco in eiidence of police o£Bcei 8 — Extoition of 
cinfeasioi a — Picaeuie on the cheat as n me ss of eztoit ng; coiifea 
810118— Cases of anddeo de >tb m Innat c ftsjlains— Iln; tuie of ii ten al 
orgai a tl e lesult of Tieleut injauee to chest and abdomen— Wounds 
of the lui gs— Wuuuds of the heart 

S CALP Mounds of an incised nature, unless of considei- 
able extent, rarely produce serious effects Contused 
^Tounds of the scalp, on the other hand, aio dangerous, 
because of their tendency to assuiuo an erysipelatous 
character 


Wonnds of the 
head 


Difforenee 
I eon 

rn««iun of tUe 
t fikin Hoi 

•utoiicatiou 


133 Wounds on tho head me very canons in their 
lesults The most serious iDjnnes,“*imolving fiaetuie of 
the skull and oven loss of a poHion of tho brain,— aio 
sometimes followed by perfect leeoieiy, whoieas tho 
slightest contusions may be attended by fatal results A 
slight blow, leaving scaicely perceptible maiks of injury, 
may pioduco abscess of the htam, and death Two of tho 
most dangeious results of a severe blow on the head aro 
concussion* and effusion of blood on the biam causing 
compressiou lu cases of this kind deatli is sonietinips 
instantaneous, but at others it does not occur until aftei 
manj days 

134 Tayloi points out thoncce''Sity of a cnieful evamin- 


ContuMion la alcaion of tl ebniin producjnffajmptoma of Jobs oI po^er 
foicio.a penprullj a,d luonlljr cnnie I b/ Rreat noTeiice . ffrrcd to 
b^aiii UMir tiopgb nofiMore, fractniepf thOBkoll.or citraToeatiou 
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ttion on tlio pirt of tlio medical ntteudTnt in order to 
di'lingui^li between concii'f'ion nnd llie re^^nUs of into\i» 
cition A rain imy bo intoTicntcd, bnt nt tlio “nmo timo 
may ft!«o be snficnng from concussion Dr Tnylorsnjs * 

"There is nothing in tlio state of tlio bmm winch Mill 
enable a practitioner to distinguish wlicther concussion or 
lutoiication had existed and had been tlio cause of tho 
symptoms In both ca«es the vessels may bo congested 
Ihc discovery of alcoholic liquid in the stomach may lead 
to a prcsuTiiption that tho deceased had been lutoxicatcd, 
while marhs of violence on tho head may favonr the view 
that he had suffered from concussion At the same time, 
it IS possible for cxtra\a«ation of blood to be produced on 
the brain a blow which leaves no mark of injury what- 
soever Cases ha\o occurred in which death has liappeiied 
from effusion of blood on the bram without any violence, 
fimply as the spontancons result of violent exertion Cases 
of this kind arc no doubt rare, hnt Iho possibility of thoir 
occurrence should make a medical man very cautious in tho 
expression of a decided opinion svhcrc thoro arc no marks 
of injuries to bo foand 1 lie gcncial condition of tho blood 
vessels should alwaj s bo noticed in such cases, emco disease 
of their coats would favor rupture A case is recorded m 
which effusion of blood on tho bram lias been caused by 
a violent blow on tho neck oacr tho jugular vein Death 
was instantaneous Dffiisiea of blood on tho brain may 
also bo produced by excitement, but cases of this nature 
aio rare, unless the excitement has been caused, or has 
been accompanied, by blows Wlioro a death of this kind 
has occurred, careful notes shonid bo taken of the habit of 
body of the deceased If of intomperato habits, or of a 
full habit of body, the death may have occurred from 
apoplexy, tho result of excitement only, and not of a 
blow 

135 Fractures of the skull are veiy common m tbis coun Frieinres oE 
try, and are generally produced m Northern India by the 
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OUTLINES OP MEDICAL TOEISPEUDENCZ [sEC I 


latkt or tamboo, and m the Madras Presidency by the ncc- 
ponnder and frequently by pounding a stone It is 
generally found that not only has one blow been stmch, but 
a great many, and the ahull is frequently fractured in several 
places and often smashed to pieces Fractures of this kind 
are generally canned in the heat of a quarrel, but it is worthy 
of remark that pounding with a stone is frequently the 
result of a deliberate act, and especially when the deceased 
has been suspected of sorcery A favorite punishment of 
a reputed sorcerer is to pound out his teeth with a stone 
There are also several instances of mnrders having been 
committed in this manner by women, on the persons of yonng 
children, whom they have robbed of their ornaments As 
regards fractures, it may be remarked that it is most difficult 
to produce a fracture of the skull on a body already dead 
Casper speaks of several eipenments that he made to test 
this, the instrument used being the wooden mallet employed 
to prop op the head dunng dissection Fractures need not 
nece<sanly be caused on the spot where the blow falls on the 
head, and a severe blow on one part may produce a frac* 
tare at a point diametrically opposite to the part struck 
*T]iese counter fractures, (or fractures by coutre-eoup as they 
arc called), are due to the physical law, that the parts in 
which the force applied to any hollow dome becomes 
concentrated nre diametrically opposed to each other 
(Baynes) A compound fracture of the skull, which is a 
common result of a blow with a blunt weapon, may likewise 
be caused by a fall on a sharp stone, but rarely by a fall on 
a fiat snrface 

Woiinii oa lit 136 "Wounds on tho face arc dangerous as generally 
causing deformity, owing to tho risk of the brain becoming 
affected Injuries to the eye aro of frequent occurrence, 
and if made by a sharp pointed instrument, such as a neeJlo 
ora style, there is danger of the brain being pierced An 
instance is gnen of this in Illustratiro Case l^o III 
In the same way, a sliarp-pointcd inslrmneut might bo 
inserted through the nose, and could thus reach tho brain 
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wiihont Jeivuig nii\ cxtcnni inarL of injury Dr. Ilelur 
has scon two pueh A cnme, bj no uicnns unfrequcnt, 

both in Uonpnl nmi in iho wildtrnud lc«s ct\ ilizcd portions 
of the Madras rrc«idcnr\, is niatilation of 5 fcmnlo by 
enlting off her nose This is gonemffy dono tvs a punish- 
ment for an act of ndiiltcry, and n simitar incident is told 
in one of tho stones of tho Panchatniitrim, in nlncli ttio 
hu'hand, by mistnhe, cut off thonoso of a procuress instead 
of his oivn wife 

137 In mau} cases of sodden death, where thcro nro no Jo;orif» to tt* 
marls of violence to he found, if n careful examination is '*^*'’* 
made^ it will probably bo found that thcro is injury to tlio 
spinal cord A slight injury has been known to canso 
death by giving rise to inflammation Tho spinal cord is 
also liable to compression from slight causes resulting in 
almost inatautancous death, but leasing no external marls 
of injury Fractures of tho vertebra or bones of tho neck 
have occurred from very trifling causes, such as suddenly 
throwing the head back, and thoro is ouo recorded caso 
(Taylor) of a fracture of this kind having been caused by 
A patient turning m bed wlnte his head was compressed by 
tho pillows In this caso death did not ensuo for sixteen 
months A child has been known to be instantaneously 
killed in consequence of its having been lifted np by tho 
head Taylor remarks ^‘Injuncs to the spine and its con- 
tents are generally the results of falls or blows, either on 
tho head or the lower part of tho column Tho secondary 
conoequcDCCs of these injuries arc sometimes bo insidionB 
as to disarm suspicion, and death may take place quite 
unexpectedly some weeks after the accident " Diving 
head foremost into shallow streams, etc , is a well-known 
cause of disclocation of tho vertebim of the neck. 


138. Incised wounds to tho cbest, which do not penetrato ineuedwoondi 
into its cavity, arc seldom dangerous Contused wounds, on ” ** ** 
the other hand, are far more dangerous, and the danger is 
m propoition to tho violence used By tho fracture of a 
rib, or of the sternum (01 breast-bone), a bone may bo 
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OrdwMj oc* 
cnrrence lo 
evidence ul 
PQlice officers 


Es^asI f>n ol 
confessions 


142 A. pliraso of very ordiaary occuirence la tlie evi- 

dence of a police officer is as follows “ After being for three 
day^ in oui custody, one morning, about half an hour after 
head constable ■ had taken tbc prisoner to the vnnka 

for purposes of nature, he came back and stated that he 
was willing to confess In consequence of that statement, 
we took him before the sub magistrate , or, “ after making 
that statement, the piisonoi took us to the jungle, wheie, 
fiom under a stone, he produced the stolen propel ty, ” d,c 
It IS woithy of remark, that even if these statements have 
been extorted, they aie, m a great number of cases, extorted 
from the actual ciimmah, because they are able to show 
wheie the property is hidden * On the other Land, it is 
very significant that the pioperty produced very often con- 
eista of articles, such as a common cloth oi a plain silver 
bangle, almost incapable of identification, since every other 
person will have articles of a similar description 

143 There is good reason for beheving that in mnny 
cases {hIsc confessions are extorted. The accused are in- 
duced to say that they have committed the offence, and are 
then tcld by the police to lead the way to a certain spot 
where some worthless articles have been already hidden 
away (see Illustrativo Case No XLII of a false confession) 
Of couisc, m cases of this kind, a considerable amount of 
violence is not used, because it would leave marks which 
would lend to detection A small dose, however, of bans- 
dola, if judiciously admmistei cd, leaves no traces, and is 
capable of inflicting quite enough pam to induce a man to 
confess There aro other ways of extorting confessions, by 
means which leave no traces whatsoever, such ns mixing 
large quantities of salt with the food and tlienwitliholdmg 
water, prcienting the pnsoner from getting any sleep, Ac , 
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but practices of this bmd must bo treated under a different 
head 

144 It IS rennrkablo what an enormous TDiouut of pres rr<?«san. on tie 
sure tlio chc'*t trill bear nilhout causing death This is ffM^ornT 
prored by the imincn«to trcights othicb, in fonner years, coDfessions 
were u«cd to extort confc«sion*i, nnd ns pauishmcnt for 
crime m Europe in the peine forle et dure E\cn m tlioHst 
centnry this barbarous practice was still in force In 
1735, at tbo Letres iV-ssircs, '* n man had laid upon hiui, 
one by one, three hundredweight — then fifty pounds moro 
‘ ^^Tfen he was nearly dead, hating all tlio agonies of death 
upon liim/ the oxccutiouer, who weighed sixteen or seven* 
teen stone, lay down upon the board nhich was over liim, 
and killed him HI an instant ” "In January 1720, William 
Spigott, at the Old Haller, bore four himdrcdi^ eight on Ins 
body for moro than an hour, and theicaflcr was hanged 
At the Old Eadey, in Januaiy 1721, a highwayman, allot 
enduring the punishment an hour, and h uing thicc or four 
hundroduoiglit put upon him, at last submitted to plead ” 

(Chevers, page 141) 

145. It IS by no mcaus uncommon to find cases of sudden rn«?a rf toSJen 
death in a lunatic asylum uftcr thtic has been a etiugglo *'**^^^ 

between tbo patient and Lis keeper With a violent 
maniac, the keeper, lu closing with him, generally places 
Ins knee upon the patient's chest and endeavours to throw 
him down The fall of two heavy bodies, with tho kneo 
of one of them in this position, is calculated to causo 
fiCTOro internal injury without leaving any external signs 
In 1870, a case of this nature occurrcil in England, in tho 
lunatic asylum of Prestwich, in which teien ribs weio broken 
without leaving any external mark A very similar case 
occurred m 1884 in this conotiy, when tho insane Ttajah of 
Kolapoor died suddenly after a struggle aud a fall from his 
kcepei 

146 It 13 by no means uncommon, where death has Ropioreof 
been caused by sudden violent jnjunes to the chest and 1" of"* 
abdomen, that tho whole of tho internal organs are jupluicd '' 

15 
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without leaving any external tnces of injury Ca^er gives 
a lemavkable caso itt \7b1ch a wagonev vraa cTttsbed by tbo 
wheel of his own cart ngainst a tree Thei 0 were no ester- 
mi maiks of injury, but on dissection the spleen, liver, and 
heart wti e all found to be ruptured and lacerated to a fright- 
ful cstent, and the whole of tbe internal organs more or 
less affected Hie same autboi gives anothei case of a 
sailor who was killed by the fall of mist, and who died 
after siv hours There teas no trace of ecchymosts to he 
found over the tehole body, but the following internal in- 
juries wei e found, — a small fissui e in the right orbital plate 
of the frontal* bone, on the right side five ribs were 
fiactuied, fiom the thud to theseventh inclusive, and about 
SIX ounces of serum were effused loto the pleuralt cavity, 
at the posterior surface of tho liver there were four lacer* 
atjons, obviously caused by tho protruding ends of tho 
fractured ubo, and about six ounces of blood effused into 
the peutoueal canty , further, the bones of both foie arms 
were transverselj fractured , and finally, the right femurt 
was completely splintered A lemarkable case xs al«o 
c^uoted m tho Lancelot April, May, or June ISS-t, inwhicli 
a man broke a nb by overstraining himself in throwing a 
lieavj weight Death m these cases is caused by h'emorr- 
Imgc, winch may take place internally 
\\ ounJj of tie 147 A wound of the lung may be recognized, among 
•““S’ other syiuptoras, by the frofluness and fioud colour of tho 

blood v>hicli j«sues from tho wound, ns well as by the 
expectoration (or coughing up) of blood IVounds to tho 
lungs may bo caused directly, as bj stabs or gunshot, or 
mdirectlv, by tlio fracture of a iib or the collar bone, tho 
end of which may lacerate the organ 'ihe lungs may, 
honorer, be ruptured by external violence od1> nithout 
the fracture of a Imne A caso is recorded of a boy who 
Avas killed by being driven over by a carnage No bono 

• Til* bone of th« forebM*) 

t a> o pfevna )■ tbecoTCrtnKof ibvlnnj' (ont (wo l&vera l«twrca 

wl cb 11 der nerik fl V orb t coa i t oni fla d mar nccaniul^te 

J Or tl igl l)Ore 
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fnvctnrcd, but tlio lungs were foand lacerated, aud 
the conscqiicut internal Lniiuorrbago was tbo cause of 
dcatli 

148. As has been previously sLown, wounds of tlio heart WonoJs of 
nre not so instantaneously fatal, as is generally supposed, 
and there are many instances of persons who have sin vivcd 
for many days after sustaining severe injuries to that 
organ.* In the same way os the lungs, the injuiies may 
be caused directly or indirectly by tbo fracture of n bone, 
or even by a severe blow, wbicli, without breaking a bono 
or leaving any external mark, may jet cause a rupture of 
the heart. There la one case recorded of a woman who 
swallowed a Hslfbonc, which, by protruding through the 
stomach, perforated the heart (Taylor, Vol. I, page 039). 

Ruptures of the heart from nalutnl causes aro not iinconi* 
mon. **IIopo as'crts, that in ruplurcsfrora natural causes, 
it IS tho left side of tho heart, aud particulaily tho left 
ventricle, t lo which a rupture is most frequently found ” 

In sotno cases rupture of tho heart from disease may excite 
a suspicion of death from violcnco Tho natural causes of 
rupture of the heart are violent moulal emotions, such as 
auger, fright, terror, paroxysms of passion, sudden or 
excessive muscular efforts, or violent physical exertions in 
constrained positions. If the heart is once in a diseased 
condition, as, for instance, fatty degeneration, J ruptuio 


• S<!0 Tnylor, Vol l.p C29 

Case of Dot de Dtrrt, nbo aarrired «igfal honra aUor a woaod m tho left 
Teatncte to the henit 

Urdieal OaieHe (Vol XI7, page 331). cnee of n bor who BnrTiTod Grn 
Treeks, being employed daring the lime After death a masa of wood waa 
foniid lodged in the aabstacce of bte bcarl 

Caae of a aoioide who inrTiTcd one and a nnarler I oma after two bullets 
bad passed tbroogh both TCntrlcles into Ibe heart 

t Tbe heart containa four chambers— one aurtets ando&e ten tricte on each 
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and death ni'ky be brought on by very slight causes. A 
^cry slight osGitcmont, or even the exertion required foi an 
ordinary walk, has been sufficient to produce this result 
An injuiy to the diaphragm^ is, the muscular partition 
between tbe chest and tUo stomach, may prove the cause oi 
death long after the iDjmy Las been caused The wound 
may heal, bdt the cicatrix may, by some unwonted exer- 
tion or from a slight blow, again open. Death in such 
cases 13 generally caused by some portion of the viscera 
obtiudmg through the wound and becoming strangulated 



ILLUSTRATIVE CASES. 


Ci*E Ko XXXr--I’t«T«inittTT rot Twt^TT-rotR norEj 
He. Geioble giTM tbo (ollowItiR EKOQtitot E p^rtona} ciperiencc “la 
J6C5 1 roda in e •t«epla<lia>(. The Lor*a «be a Tar7 yioleut ooo, ntJil in 
the middle of the coarte boUad mtoa boljah of fiilse eartb llio 

horfeplaegcd und Ibea (ank ep to the kt>l^e■, tBr&ing rihbt orer aud cutting 
opca ber cbeit, (O that (be be I ettenrarda to bo ebct I woe tbroirn on 
mj Load, oa a ialerito rock, n< d wae picked op InaentibV 11 la woe earl/ 
in the moraiDg 1 remained inientEbto for tirnij fonr limire end got ap 
next morniog perfeetlj well, bat niiboat tl e eligbteet recolicctioit of nbut 
Lad Lappeoed the daj before, or bow the Eccident had occnrrol Tlie trhole 
daj wta wiped oat of tbj life Daring tbe lime of Ineenjlbilit/, which w/w 
tftaxed b; eoncaition of tbe brain, mp ear, winch, wlien ] waa pieko<1 op, 
was ia mjr ttonth, wm lewed on, and when I awoke, I wu aitnniihod to 
£ad tap bead bosad op t appeared neil morning at early tea tolheiiir* 
prieo of tba reit of the rceidente of l!ie hooao, wlio iroro all talking at tbo 
tine of tbe probability of bariag to bary me " 

Simitar eaaei of partial lots of memory, orof**beiogkaocVod oat of time,'' 
nre not aDConmoa, and tbo behaneor of a peraon aafferlng from tbo cfTeeta 
of eotictuiiOB,eooietimei eloeoly elmalaleatliatdaa toaleobobo intoxioation 
For caeca of lojory to tbo braia, ceo Taylor, Vol 1, 633, and pnrticniaily tl o 
case of E boy wbose brain waa ebot completely Ibroogh by tbe breecb of a 
buret pietol Tbe boy wae not eren rendered inacnsible, bat died aftor 24 
Loots} also for lujories to tbo bram, ibid, p 09 

Case No XXXVI— Caise or EFrowoi oi the nmiit 
Beg V Fblpp 

A case was tried (Oloacestcr Saiamer Aesis«s,lB4S). in wliiob tbe fullow* 
ii g facts wore prorod i Daring a figbt tbo prisoner atraeV tbe deceased n 
BCTcro blow under tbe left car. He fell at d died m a few minatcs After 
death blood was fonnd extrarasatod on tbe part correapoading to the seat 
of Tioicneo, and this, in tbe opioioa of tbe medical witness, eatisfactorily 
accounted for death Tbo defence was that tbo elfasioa might bare been 
caused by orer excitement , but the judge (Paltereon, J ) is re| oi tod to 
baro said, that if It were prored that two people were fighting together— 
blows wcio struck— one fell to tlio ground and dted.and afterwards internal 
injuries were found correspouding with tbo external marks of rioleneo no 
power on earth could persnado him that such blowa were not tbo cause of 

death Tbo prisoner was found guiUy —('rnsrlw, Vol f, p G17^ 
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ClSB No XXXVII — C2BEB&1L HCMOBBHAGS EROil 1 BLOVP 
Toe pole of & tragoa in motion Trai stiid to Lave struck on oM wounn of 
sixty fire in tlie left aide and thrown her down on the porement Slio waa 
picked up senseless and died in a few hoars There was no trace of injniy 
ou the body 1 he cranial bones, of the unnsnal thickness of a quarter of 
an inch, were also nniDjnred The cerebral membranes were, however, 
very strongly hypersemic, and the whole bram floated, eo to speak, in alajer 
of coagulated blood, two lines thick It was dsoided that tins cerebral 
hemorrhage (so lare in its extent) conld only have been caosed by external 
violence, and that a headlong fall apon a stone pavement was a reiy proba 
ble cause ~{Ca$pet ) 


Case No XXXVHI — B#ai\ dauiged bt ivacsies lo the face. 

In 1735, klacklin, the Comedian, was tried for causing the death of Thomas 
llallam, by thrusting a stick lalo the eye On inspectiog the body, it was 
ascertained that the slick bad entered the brain through the orbit 
In 1813 a boy killed another at Liverpool, by woandinghim with agimlst 
hi the eye The bram was perforated, and he died m two d lys 

A BOY, aged ten, hod the birch end of a common broom tbrnat loveral 
times into bis face by one of his companions De became (tanned and was 
carried home lu a state of etopor llo afterwords complsmed of violent 
pom in the eyeball ond forebead Symptoms of inflammation and fever 
sopervened, followed by coma, coovnlsions, and insensibility Ms died in 
aboQt sixteen days after the accideiit On diisection, the orbital plate was 
fonnd perforated, and pos and lymph were eSnsed on the base of the brain 
The left veutiicle contained three ounces of pus , it communicated with a 
wound in the orbit A small portion of bone was partially separated from 
the orbital plate and projected upwards ~-^Taylor, Vol I, page 052} 

Casx No XXXIX — FaAcrnsES or Tin skull 
CnzVEBs mentions many cnees in which the ekuU has been fractnred to 
pieces by blows and fiom pounding with a stone 
Ik 1852, tbreo persons were sentenced to death, at Bareilly, for mnrder 
ing a mao, by beating him on the face with “laltett and an iron coulter,” 
tbo bones of the head and face wore shattered to pieces, so that even the 
jaws and teeth were broken Into small pieces 
A won AN was sentenced to death at the same town, for the mnrder of a 
girl of ten, for the sake of her ornaments The civil snrgeon fonnil tbo poor 
child s face brntally wounded and beaten into a mass by repealed blows 
fv 183 Gb man was sentenced to death, st MasotipatAm, for killing bis wife 
Tho quarrel was a very slight one, tie jadgo says, * either connected with 
some ceremonies, in boiling water with two pots, one places! on the month 
of t> 0 other, or that deceased hal allowe 1 tl e marriage of their danghter 
to take place m the prisoner a absence *' Tbo pruoncr lUoro tho other 



xnni-iut } lur'.TUATTTE 

C5tt r ti s ) cot»> ird »‘ttrkr>I t it wife wah ft lie* lir, I 
l.«r to ifrtrfly i1 »» t1 » nc*' p< u« * wm IvubI l>rx.ktn In tl r«Hi | I«ct 
ftrosbj tl* UkI/ if ilrcc&ic-l iitlimng in p re '—(lliiroi 
rJa'uf 

Cii'rrt k1«<> pirt a me of n man wlinki te<l ft tlioemftVrr «il Hit at work, 
tl e ot ]>^t being to iteal a pair of ihoee The firiaoner ronfeite-l, tliat after 
ptiDg tl 0 Crii itroVe with the hammer, I • heratne qaito funoiie am] felt at 
■fie ooold keep on battering him ' fvreter** lint eonfruion ei tirelj 
currrrpoodei) with what we font <1, rit , tunr ftu<] Iwculj ioUiridual Injutiea 
of the bead, extending cren to the face 

Ciic ^'o XL.'-SIcKDtft or arercrrcD lODCtBca* 

It lSS9,ftt LI II gle; nt, two perioat were foonil guilt/ of ham g niortlered 
ft man ai <1 1 is wife, whom the/ ■nspected • f hating bewitelie I them Tlia 
I rofeise 1 object was to beat ost tl eir leelb, winch was done with stipper*. 
*1 ho bodj of the man was fonml dca I, tl o faco an I hem! beii g fcarfullj 
mutiisteJ The woman died ibortl/ afterwards ftnd wasalso corered with 
wonndi aboot tbe head and face Ibe eriicnco went to ihuw that tho 
*}eeeftsed had poando<] with ttoneatn addition to being beaten with tlip« 
pen ^om«raulolllerlt atanceiof ti ■•kindmight be quoted, but this ins/ 
■erre at an example —{Uadrat bJofuf, 15o9 ) 

Cats ho XL! — Inxcsits to iiit amr, ntstocsTioH or rue nzcx 

Tun IS ft ter/ oioal wa/ of caatn g death in tine coantr/, es) eeinl)/ irt 
tbecaie of ehildrei Tl e i eek is twisted *■ d dielocated, muting Iseerution 
rf tbe spii si cold In ISCO a woman was c< ndemned to dealli,at Comba« 
conum, for murdering a child in this manner, for tho enke of ttenbog hiS 
joweli Tbeio wore In tl u caeo no citcriial maik* of Tiulcoeo ■~-(l/adras 
toujdarte Vdalul, I6C0) 

TiTLOB, Tol I, page CS5, mentions a caeo in which a man, who had been 
dntiking. Is/ down to elrep in a /aid iiitoxicatod Nest motnnig he awoko 
sober, but tonid not mote Lie legs Ho was tuken luto bospitnl after twelto 
da/s anddied si orti/ afterward* la addition to paral/sis, he was snffei mg 
from peritonitis, and, on exsiniaation, tho tenth dorsal tsrtebra vraa found 
broken in Us bod/ and arch, A largo clot of blood was sitnated on tho 
iheath of tio cord , tl is had caused the paral/eie It was proved, that 
whilst intoxicsled he had ft fall, after which ho walked homo and la/ down 
to sleep Hence theic was reeaon to belioTo that, inepite of thefinctured 
vertebra, he bad not been rendered incapable of walking 1 lie eO ue on of 
tl e blood which caused the paral/sie conid only bate occuried some time 
after the fractnre, as the result of alow ootiag 

CXSB Ko XLIf— loSTUBB 

Dr Custers has collected an immense amonnt of niformation on tins 
point The j ractioe of or comprespioa and heath g, has been 


no 
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DllQ<le(3 to m the text A few cases only will be bero cited m farther 
iltnstratiOQ 

In 1834, cortam policemen of Dinageporo were tried for tortnriiig a man 
Buspectod of dacoity 1 lie man died, and the ciril surgeon stated "tliafc 
death bad been caused by congestion of blood on tbe brain from tortcre by 
Borero pressure, and tbat aimplo bcatiag without some eucb process as 
bansdo/a would not caose the appearances ha found without more decided 
marks ” The judge eonaidored it to bo clear that bcatiug was performed 
Ekilfully by sharp raps on the joints, and puiicbmg and poking with lattces, 
80 as not to learo any external marks, find that the lansdola torture was 
inflicted after he fell 

Is the Madras Presidency, a common tortnre is, or lather was, by the 
Kittee (Tclogu Cheeratn), in which the fii geis ore placed as in a lomon 
squeezer oi by bending back the fingers ovei a st ck, or by sqneermg the 
eats and also the bieaats of females These tortures nro all dona in such 
a way as to leara i o external maiks Another mode of toiture is tying np 
by the fingers, tying the aims and tegs and rolliog the body down an in 
clmo lightii g a fire beneath tbe soles of t) e feet, &o Cotb of these last 
tortuies were made nse of in the case of tbe district moossift of SboTiog* 
bnr, allnded to in tbe test, under tbe bead of metilation 

Case No XLTII— r*tsE Co'>?essiov 

Confessions obtained by improper means are natarally ofton false The 
following IS A peculiar case, and was tued beforo Mr Grtbble at Ouil 
dspah in 1834 ~ 

A Uabomedan kd was charged with the murder of a boy of about ten 
years of age, the murder was accompanied by theft of a pair of silrcr 
bangles ILe accused was last seen with tho decensed about dnsk going 
out to Eomo prickly pear bushes I car the Tilloge Next day the body of 
tl e deceased was foui d in a shallow pond among t) o bnslics Tbors were 
marks of ii jury on t) oneck and facal, ami os the stomach contains I muddy 
water, it appeared ti at ho hod been thrown in (he water whilst still bring 
Tbo bai glcs were m ssmg The prisoner was arrested on snspicion, and 
one of bis feet was said to correspond with a footmark In tho cind near 
wbeie (bo body wnt fonnd Tbe eridonce regarding this, however, was not 
very satisfactory This was all the evidence against tlis pnioner Ho 
remained in police custody for three days, and then ono morning, about 
half an 1 our after (bo lead eontlabU } ad taJen him to tie latrine tor (ho 
pnrpoBAs of nature, a constable come and reported that tho prisoner was 
williog to confess 1 bo snb mag strato was then sent for, and tho prisoner 
took ll em all to a spot near where the kidy wos fonn 1 and from nnder a 
stono prodneed a pair of bangtes These bangles were exactly I ko any 
otl cr bangles with ao distli gniti ing mArk, bat wera sworn to by tbs da 
erase Is fatl er an 1 by tbo goldsmith nlo msdo tieni Tho whole cato 
tnrncd npnn tbo identity of the bangles Doceasod ■ father sworo that 
they lal been made from Ps IG worth of silver, atd tho jeweller also 
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nrore tktl tliii «rti their weight when Bkd* ThAy were then weighed in 
coart &nd foao<l to weigh onij Ri 15 8 0 The/ had onl/ been made ten 
inoothe before and had been worn b/ decceted on two occaiioae for twcnt/ 
da/t each It wm imposaibla that In fort/ da/a' wear thero contd hare 
been a iraitage of eicht am ai of eilrer, and therefore it waa clear that the 
bang e« prodaecd bj the pnaoner conld not hare been tho bangle* worn b/ 
the deceased. Tho onlj poatible explanation wax, that bangle* reiembling 
those worn b/ deceased were placed nnder astoneb/someoaoelio (police?) 
and that then the prisoner was lodDced toooofoaa and was told where the 
bangles had been concealed In I is confession (afterwards withdrawn), tho 
prisoner said that deceased had fallen in b/ accidoot, and that ha had then 
tahen c& the bangle* and hidden them awn/ bocaota ho waa afraid Tho 
pnsonerwu aeqaItteJ It is eteeedingl/ possible In this case that the 
prisoner waa the inarderer, bat the stor/ of tbo benglea was palpabi/ false, 
and a falio confetsion of this kind can ool/ bo aoconntod for in one wa/, 
I e , It wa* obtained b/ ifflproper mean* et th* latno* there wore, how 
«rer, no mark* of lejariea on tb« •ecDS*d 


16 



CHAPTER IX. 

RUPTURE OP INTERNAL ORGANS. 

Deaths fron rapture of internAl oi^ons — Or^si of frequency of rnptnro 
of internal orgoDS— Orfpine most fieqnsntly ruptnred-'Spleen most 
frequently roptnred — Itnptnre of the spleen— Symptoms of rnptnro of 
spleen— Prognosis of mptnre of spleen— Treatment of rapture of 
spleen— Treatment of ruptore of spleen in case of internal lismor. 
rliage— Ptirtber temailiB on mplnre of the spleen— Statistics of \m* 
complicated roptore of epieen— Cause of mptnre— Partienlare of 
cause of rapiaie of epteen— Causes assigned for bomieidal cases of 
ruptnre of spleen— Hace and ees of cases of mptnre of the spleen— 
External marks of violence )n cases of mptnre of spleen— Size of the 
spleen— Poaitioo and sue of mptnre of tbs spleen— Cante of death jn 
cases of rnptnre of spleen— Condition of spleen in cesee of mptnre— 
Weight of spleen in cases of mptnre— Statietios of complicated rnp> 
tares of thespleen— Caneee of loptnreof spleen — Itessoneaisigned for 
aeciJeats— Ectomal marks of violence— Condition of spleen {n fore* 
going eases— Sue of spleen— Kstare of rnptnres of spleen— Sitna. 
tione of raptcres— Period of snrtiral after rnptnre of spleen— Causes 
of death resnUtng from ruplnro of spleen- Percentage of caneee of 
complicated raptnros of spleen— Nature of injuries caused to spleen— 
Itoptnre of the tirer— Caneee of mptnre of Iirer— Symptonie of ruptmo 
of hrer— Prognosie of rupture of liter— Unptiires of lirer most com* 
mon in Calcutta — Raptures of liter only— Statistics of rnpturo of liter 
— Cnnses assigned for accidontnl cases of rnptuie of liter— Condition 
of liter In cases of niptoro— Vatnro of rnptnres of liter— Position of 
rnptorcB of liter— Size of ruptures of lircr— Causa of death tn cases of 
mpfnre of liter— Kegion tthere blood was effosed from liter— Period of 
inmral after mp'uro of liter— Analysis of causes of rnptnre of liter — 
External marks of tiolonce— Fractored bones os complications— Dif* 
eased liter ns complication— Raptures as complication— IIicmorThago 
ns complication — Ulood in abdominal canty— Qnantity of blood ex* 
trarasated— Time bclsrcen injury and death— noptnrC of the bowel— 
Rnptnre of bowel cftosedby setere contusion— Rnptnro of the Intcstlno 
— Rnptnro of intestines— Analysis of esses of rnptnres of /nteitiires— 
Nature of substaaces extratasited into abdominal cafity— Length of 
time deceaaoil siirtited after the sccidcot— Cause of death— Ii janes 
to the abdomen— Remnskahle csso of complicated ruptnra of lircri 
spteco and kidney— Wonnda to the bladder and gall bladder generally 
proto fatal— Ruptoro of the heart— Wonnds of the heart— Fatality In 
cases cf nonnds and nploro of the heart— Signs of wonnd of tho 
heart — Can of rnptnre of npleen recorded by CboTeri— Period cf 
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tarriT&I >n c&io of rupture of spleen— -UstilatiOB cis n pnnisljmeiit— 

Difijcalt; >n de&oiag cants of fracture— Fnctores daring hfs and after 
death— Fractures as affecting locomotion— Gan ehot wonuds— Gnn. 
shot woonds of entrance— Appearaoceot gnn shot leonnd from conical 
or ronnd ballet— Nature of gnn shot injerj depe ids npon distanco from 
irhich gnn wu fired— Gon s) ot noonil— Premeditation defined in caso 
of gnn shot tronnds—Cnnont case of smcido hj pistol shot— Presump 
lion in case of gnn shot wonnd in temple or month— Black charge 
often canies woand like gnn shot sroond— Flash of discharge not unfre* 
qaentlj renders astassin'i face distil guishable— Cat tliruat 

T he frequency tvitli tvhicli deillis from rupture of ^*'/n4o°int 
internal organs is met witlt lo India necessitates llio mForgans 
addition of a Bpccial cliaptcr to tins edition We had 
prepared sucli a chapter from recorded cases scattered 
through the various medical journals, but the appearanco 
of Brigade-Surgeon S C MacKenzie’s Medteo-Legal Ex- 
pm'enfc* fa Calcutta has induced us to fall back almost 
entirely upon his valaablo contribution to our mcagro knoiv- 
ledgo on this subject. Wo quote freely from that author’s 
manual. In opening tho section on rupture of internal 
Organs, Dr ItacKenno states —"During tho period of 
nine years embraced by my notes on tho medico-legal 
autopsies Arhicli have como under my notice ns Police Sur- 
geon of Calcutta, there wore 111 ruptures of internal 
organs The following tigures show the vanous ruptures 
which came under my notice and the number of each m 
order of frequency — 

lAtcr alone ....... 31 Order of fra- 

L,ver ana spleen 3 

Liver and right kidney . .... 2 org»us 

Liver aud left kidney . . . . , 1 

Liver, spleen, nght kidney, and right lung . 1 

Liver, spleen, and heart .... 1 

Liver and left lung . . , . . . 1 

Liver and nght lung ..... 1 

Eplj-M Old V , ^ ^ ^ ,, 29 

Spleen and liver 5 

Spleen and brain . . , . . . 1 

Spleen and left kidney 3 

Spleen and stomach ...... 1 

Spleen and left lung 1 
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Spleen, spinal cord, diapliragin, iiglit 
kidney, bladder, liver, Iieait, light lung. 


and left Inng . . . . . . 1 

Spleen, hver, and right kidney . . 1 

Intestxyiea only H 

Intestines and liver .... 1 

Seart only . . , . . . , 5 

Heart and spleen ..... 1 

Bladder only . . . . . . , 2 

Ureter only ....... I 

Kidney only . 1 

Kidney and liver ...... 1 

Utei US and vagina 1” 


Orgammoiifre 150 From the foregoing it list will be seen that ruptures 
liver, spleen, intestines, and heart, were most fre- 
quently met with, and it is to these that we propose to con- 
fine our attention General experience is not m accord 
with Bngade-Snrgeon MacKensie’s as to the relative fie- 
quency of lupture of inteinal organs 

qi’enti’j'rup internal organs the spleen is the one most 

(nred ’ fiequeotly ruptured, although, as has been seen, this acci- 

dent was met with less frequently than rupture of the 
liver ID Ur MucKenzic’s 111 cases It is almost natuial to 
expect that the spleen would be the organ most commonly 
damaged in injoncs of tho abdomen, when we consider 
that a largo proportion of tho people of India nro more or 
less constantly suffenng from malarial enlargement of that 
organ 

iiopiore c! the 152 Tho canscs of rupture of the spleen are,— bloas, 
»pj«o kicks, falls, wheels of vehicles passing over tho oigan, 

penetration by fractured ribs, gun-shot injuries, etc 

Pjjnrtcmi cf 153 Tho nature and position of tho injury received 
ipfwn* must bo borne tn mind, os there nro no distinctive bj mptoms 

There will bo marked general shock, anxious eonntenance, 
coldness of the trunk and extremities, fcchlo pulse, sighing 
respiration, abdominal pain— especially otcr the scat of 
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iDjurv, and dullness on percussion* * * § over the splenic aren 
due to cxtmva«%ted blood 

154 ITie prognosist is unfaronrable, as, owing to the 
vascularity of the organ, the hannorrliage i9 generally severe, 
even more eo than when the liver is similarly injured If 
the substance of the spleen bo not very estensiAely torn, 
recovery may taVo place In the surgical history of the 
American IVar three cases of recovery me recorded, two 
being the result of gun shot injuries and the third a bayonet 
wound If the shock and htemorrhage do not lead to an 
immediatclj fatal result, pentomtist and abscess are the 
complications to bo feared 

155 The treatment consists of lest lu the horizontal 
position, warmth to the general sarface of tho body, ice, or 
warm fomentations over tho region of the spleen, morphine 
Buheutaneously or by the rectum to lelieve pain, brandy or 
egg flip in tcaspoonful doses at short intervals. 

156> Should symptoms of internal bacmorihago continue 
whilst so external wound exists, abdominal section^ at 
the edge of the left rectus muscle is to be recommended 
If laparotomy show that the hsemorrhage will not cease 
by exposure, or the application of the thenno-cauteij,|| 
tho splenic artery may be ligatured, or the spleen itself 
removed, either directly or by means of a ligature This 
last procedure has been successfully accomplished All 
blood must be cleared from the peritoneum and the abdo* 
minal cavity be thoroughly washed out with some warm 


• The word j>ercu»Han it U « process of etrikii g lipl tlj npon an/ pert 
of tl e bodr, eepec ellj tl e thorax or abdomen with the Tievr of ascertain 
lug morb d coi»i tioue itj the reionanca of tbe stroke 

^ The word projnotii m pract cel medif: neaod aorgeiy is applied to the 
pro TuloQ end jadgiQeDt legsrding the prngiees end lesaU of a disease 

I Peritonitis ii > iQamraation of the membrai e iiuing the interior of the 
abdomiual cantj and sarroundii g the riacersi 

§ Jldominat section or tuparotomy u the opening of the abdotnmal caritp 
by incis on 

II The process of thermo cautery (also calledPaijnelin s cantery) referred 
to IS the ap|) cation of a hollow pUtinam point kepi at a nniforni 
temperatoro by a carrsot of beuzeue raponr. 
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nntisoptic lotion, caicFullj sponged dry, nnd closed after 
tlio introduction of a glass dinmage tube * 
o^i'roptoTeW^* ^ resnlt of bis Colcntti e-^porience«, Dr 3Inc- 

tbceviooD Konzio romaiks — “After ruptiiics oftliolncr, ruptures 
of tlio spleen bavo been most commonly observed in tho 
course of my medico logul experience m Calcutta Dunug 
tho period of nino jenis tliiit I lia^o been cousuloring, I 
met mtli 4o 0^*503, of which 29 weio not complicated mtli 
ruptures of other oi^n**, and I f m which ono oi more of 
tho other internal organs vreio iiijiiicd I propose to deal 
with ruptures of the spleen, under two heads Fir**!, thoao 
in which tho oulj lesion was ono or more ruptures of tins 
01 gall, and, socondlj, those in which tho ruptures of tho 
''plcou were coiuplieatod with ruptures of other M«ccra 


158 ' There were leconled in tho period icfcrrcd to, 29 
ca«es, or 07 t pci cent of uocomphcittd ruptures of tho 
spleen 

159 “ Thc'o 20 ruptures were reftrred to tho following 
eau«es — In 23 or 79 3 per cent to accidents, ui f or 13 7 
pci cent to homicide, nnd in 2 or C 8 per cent tho lupirns 
were spontaneous ruptures 

IGO “ Of the«o 5or 21 7per cent wero results of kick «» 
of from hor'e*', all on persona of fjccs or grooms, 5or2I 7 

per cent were owing to fnlU from height^ ns from off tho 
roofs of hou'os, etc , 3orJ3pcrceut were caused h\ heavy 
Weights falling on tho region of tho abdomen of coolies or 
porters— in tho first ca«cbj nbagof countrj prodneo falling 
on a coolie, in tho second bj n bale of juto striking a coohe, 
and, in tho tliml, by n hea\ j avooden case or box falling on 
n cooho , 3 or 13 per cent were cases of por«ons falUiig into 
# A'6* JIwWj fsf /mtl pofiicci}* , 2 i>r B C' fV'r eevi avrro cases 

of persons knocked down nnd injured bj runawaa hor«es, 1 
or I 3 per cent avas caused by n country boat I cing swept 
bj llic aiolence of the bore or tide under ft steamer, and 
one of the crew being crushed, between the boat ftnd tho 
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vessel ; 2 or 8 0 per cent wore o£ men falling down on tlio 
road and off steps , 1 or 4 3 per cent of tbo cases was tliafc 
of a boy subject to epileptic fits — tbe nipturo was tbo result 
of tbe Lind attentions of bis molber, wLo, to loliovo tbo 
pain bo complained of in bis abdomen, rubbed it for some- 
timo with her bands. In 1 or 4 3 per cent, of the cases no 
cause was assigned. 


161. “Of tbo homicidal cases, in 2 or 50 per cent they Canscs assigned 
were doe to blows, one in a quarrel and one in a drunken caLs of 'rupture 
brawl, tbo blow in this case being inflicted with a largo ofapieen 
heavy wooden piu, in 1 or 25 per cent by being pushed 
against a brick wall j and m 1 or 25 per cent, of tbo cases, 
death was tbe result of a kick received by a native from a 
Curopean. 


162. “ Of tbe 27 persons who died from uncomplicated Itice and *ei of 
ruptures of tbo spleen, 24 or 82 7 per coni, were adult eftWiVleen'^'* 
native males, 3 or 10 3 per cent were adult females, 1 or 
8 4 per cent, was a native boy, and 1 or 3 4 per cent, a 
native girl. 


163 “ In 20 or 68 9 per cent of these cases no oxtornal 

marks of violence could bo detected, and in 9 or 31 per 
cent they were present. 
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164. Tbe following statoment sbows tbo size of tbo 
spleen ruptured — 

Knmlier of Lungtli of Brendlb of 
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165 '* Tho position ot tlio ruptures m theso 29 cases 
rroro as follow —In 9 or 31 per cent they woio on tlio inner 
surface and through the hilus, in 4 or 13 7 per cent on tho 
inner surface , in 2 or C 8 per cent on tho innei surface of 
tho lower end , in 2 or 6 8 per cent on tho inner surface of 
tho upper ond, in 1 or 3 4 percent on tho inner surface, 
tho lower ond, and tho outer surface, m 1 or S i per coot 
on tho outer snrfaco , m 2 or 0 8 per cent on both surfaces, 
in 2 or C 8 per cont on both surfaces and at tho upper 
ond , in I or 8 4 per cont at both ends, through tho hilus 
and tho postorioi border, in 1 or 8 4 per cent at the lower 
ond, lu 2 oi 0 8 percent through tho whole substance of 
tho spleen , and tu 2 or 0 8 per cent tho organ was reduced 
to pulp 

166 " Tho cans© o^ death m 37 1 per cent of Dr Mac- 
Kcnsio’s ca^es was hromorrhago, while m tho non compli- 
cated ruptures 86 2 por cent died from Joss of blood, m 
thoso cases 35 7 por cent died from slioch, m tho other 
cla^s, C 8 por cent m tho uDcoinphcatcd cases, 8 1 per cont 
died from tho combined effects of shock and hmmorrhago, 
whilo in tho complicated ones, 7 1 per cont died from tho 
saino causes Putrefaction had not commoncod m any of 
the 29 cases of complicated rupture when examined 

1G7 “ This organ m 28 or 9C 5 por cent of the cases 

was found to bo diseased, and lu only I or 3 t per cont 
to bo healthy 

168 Tho weight ot tho spleen was not taken m 20 
or CS 9 per cent of tho cases, ond m 9 or 31 percent it was 
found to vary from 10 onoces to 3 lbs It ounces 

169 nogardingcomphcaled ruptures of the spleen. Dr 
MacKcnzio says —"Oat of 43 ruptures of tlio spleen, It 
or 32 5 per cent were accompanied by injuries of other 
organs Of these, 5 or S3 7 per cent were complicated 
mtli ruptures of the Inor, 3 or 21 4 per cent witJi rupture 


* g£p4ruKttt •« pp SS 60 
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of tLe left kidne} , 1 or 7 1 per cent with lacei 'itiou of the 
bniu , 1 or 7 1 per cent of the stomicli , 1 or 7 1 per cent 
with Inceritiuus of the loft hm,; , 1 or 7 I pci cent with in, 
juries of both lungs, the lie'irt, the spinal coid, liver, blad- 
der light kidnej, and diaphragm , 1 or 7 1 per cent with 
liceritionsof the left lung and luptures of the liver and 
right kidncN and 1 or 7 J per cent with lacerations of the 
laght lung and ruptuvi-s of the hvei 

170 On the cau«es of rupture, ho lemarks — “Of these 
14 rupture”, 13 or 9i 8 pei cent were the result of acci *pieen 
dent 4aud 1 or 7 i pei cent nas homicidal *’ 


171 “ In 5 01 48 4 per cent the cause was falling into lUasan” i'* 
the holds ofaessoU, lu d oi id per cent falls fiom hoigl ts, 

as from roofs of houses and from off high ladders, in 2 oi 
15 3 per cent the injmics icsultod fiom being knocked 
down bjr luuawaj horses, in 2 or 153 pci cent poisons 
were ciushcd bj brick buddings falling on them , and lu 1 
or 7 0 percent from being run over bj a cait —tins case 
nas that of a bo) nho fell off tbo fiont of a bullock cart, 
and a nlieel uf tbo cart jiasscd over his bod^ ’ 

172 In 11 or 78 5 per ceot extetnal marks of violence rxttrnil^ murks 
were found, aud in 3 or 21 4 per cent they were absent 

173 “The spleen in 13 or 92 8 per cent of the cases Cnna t on of 
was diseased and in 1 or 7 I pci cent was healthy ”* go^ny'ca'ies'’'^* 

174 ConcerningthesizeofthcspIeeniiiDr JlacKenzie’s SxeofipJeen 
cases, ho temaiks — “ lu 1 or 7 1 per cent the spleen was 

noted as being large, in 3 oi 21 4 per cent no notes neie 
made,mloi 71perccnt tho sizo was 1 1 inches long and 
CJ inches broad , iii 1 or 7 1 per cent it was DJ inches long 
and 7 inches broad, m 1 or 7 1 percent it was 9 inches 
long aud 5 inches broad , m 1 oi 7 I per cent it was 0 inches 
long and 4 inches broad , and in 1 or 7 1 pei cent the oi gan 
was Said to be small ” — Ih , p 81 


• lIACKe^^lE 8 j/erf CO r ^rrerience* tn Cofet ((<1 pp 80 81 

17 
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^fttnMof 175 " The spleen m 5 or 35 7 por cent of cases was rup 

of^gpiMD tured jnto pulp, in 2 or 14 2 per cent the ruptme was 

through the "whole thickness of the organ, m 1 or 7 1 per 
cent the rnptoies were both deep and superficial, ml or71 
per cent they weie deep, and in 5 01 85 7 per cent no re* 
cords could be found" 

•?itu9tjoni of 170 'ibo situations of the ruptures of the spleen in these 

rnpturgg * * 

14 ca^ca wore as follows — **In 2 or 14 2 per cent they 
were through the whole thickness of the viscus , in 2 or 14 2 
per cent they wero on the inner surface and through tho 
lulus,* in 3 or 21 4 percent tho inner suiface was reduced 
to pulp, m 1 01 7 1 per cent the rupture was through tho 
inner surface, the hilus, and the lower end, m 1 or 7 1 per 
cent at tho mnor suiface, the hilus, and upper end , in 1 or 
7 1 per cent on tho mnor surface, in 1 01 7 1 per cent the 
inner surface and upper end were ruptured into pulp , m 1 
or 7 1 per cent they were on both suifaces, in 1 or 7 I per 
cent they were conQncd to tho outer surface and anterior 
margin, and m I 01 7 1 por cent the wliole spleen was a 
mass of pulp ^ In 4 or 28 5 per cent Ihero were two rup- 
tures, m 5 or 35 7 per cent tho organ was relueed to 
pulp , in 4 or 28 5 per cent there was ono rnpturo , and in 
1 or 7 1 per cent there wore 5 ruptures "t 

Perbil of Mm 177 As to the length of time tlio persons Survived aftof 
of rupture of the spleen, tho following quotation js 
interesting — In Cor 42 8 per cent death was said to have 
occurred lustnntaneously , m 2 or 14 2 per cent within 
half an hour, in 1 or 7 1 per cent jn about an hoar, in 1 
or 7 1 per cent in 2 hours and 15 minutes, in 1 or 7 1 per 
cent lu 5 hours 15 minutes, in 1 or 7 1 per cent in 0 hours , 
in 1 or 7 1 per cent it was reported ns having occurred 
‘shortly after,* and in 1 or 7 1 per cent no notes could ho 
found ”—Il , pp 82 83 

• Tha h Ik, Of A 1««"» rrfrmd to ta I) ® Cii are «r deprew on foaed eo tbe 
Iptarnal or roneare aorface of lli» aplren 

t MacKcszic a i/ad ra £^| rarmram (a Carr«{/-i p <1 
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278 As to the cause of deatli. Dr MacKeuzio cotes — ■ Cautes of death 
“Death resulted from liffimorrhage m 8 or 57 1 per cent rptoreof 
of these cases, from shock in 5 or 35 7 per cent , and *1*^®*“ 
from shock and hajmorrhaga comhined in 1 or 7 1 pei 
cent ” 


179 Dr ilacKenzie states that “92 8 per cent of the 
complicated ruptures of the spleen were the result of acci- 
dents, and 7 1 per cent was a homicidal case, and there was 
not a single caso of spontancons rupture The accidents 
which caused these ruptures were of a severe character— 

71 4 per cent of the victims having suffeied from violence 
enough to break their bones The injunes occun ed lu tho 
persons of natives only, the majority of whom were adult 
males ” 

180 “lu all these ruptures 10 which notes weie retained Kstortofia 
regarding the nature of the injuries, they were found to he 

of a sevoro character Asm the non complicated cases, so 
in the majority o! these, tho inner surface of tho spleen was 
injured As in the other class of injuries of the spleen, more 
than a single rupture, as well as the spleen being reduced 
to a state of pulp, were present in the mijority of those 
cases As found m the other ruptures of the spleen, m 
most of tho complicated (cases) a large quantity of blood was 
extravasated into the abdominal cavity ” 

181 From its size, the liver is one of tho most frequently Ruptore of tha 
ruptured of the abdominal viscera Either surface of the ^ 

oigan may bo torn, but the upper is moio frequently so 
affected, and an organ that is diseased is more prone to 
suffer than one of normal texture Several degiees of rup 
ture are met with, varying from a slight superficial crack 
to convex Sion into a complete pulp The pareochymatoua 
tissue may sometimes be torn while tho peritonial covering 
of the organ is left intact 

182 Blows, falls, spent shot taking effect m the hepatic Ctwiol 
region, wheels of vehicles passing over the abdomen, frac- 
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turcd libs perforating tbe diaplun.gm’" are among tbo most 
frequent causes of ruptuie of the liver 

Sympioms of 183 ^3 tbeio »ie none tint are strictly diagnostic the 

rupture of lifer 1 ° , 

presence of a communicating wound or the performaoco 

of laparotomy can alone lead to an accuiato estimate 
The piecise natmo of the injury and the region of the 
abdomen must be consideied Shock, if the ruptuie be 
of any extent, is well marked the general surface of the 
body IS pallid and cold, aomiting, tlmst, and general lest 
lessness, sighmg respiiatiou, and feeble''pulso are present, 
togethoi with pain and tenderness in the region of the li\er, 
but these latter symptoms aio likewise present when the 
organ is merely bruised An increase m tho faintness 
and feebleness of the pulse denotes that tho liTmonhago 
13 continuing, and that an accumulation is taking pheo 
lu tl 0 peritoneal cavitj, which will bo iocogni«od bj n 
gradually widcmiig art-a of dulness on porcnssioii If not 
speedily fitaf jaundico and itching of tho skm may siipor- 
vono Should an exteinal wound exist, bilo may bo dis 
charged thiough it 

rupi^rsot*'^ This depends upon tho sizo of tho rupture If it bo 

1 fer of any magnitude death takes pHco in a few horn's from 

shock and Inunonhago ’small niptiiics may bo rccoiorcd 
from, and ^ c rj. siipcrficial cracks ma) pass undcfLctcd 
If the immcdiato dangers bo ovoicome, tho subsequent ones 
tint till eaten nro pciitoiiitisnnd abscess duo to the extrava- 
sation of blood and bilo "When tho serous co^ onng of tho 
organ is not torn, tho chances of rcco\ erj are enhanced t 

Dnpior^jpf 185 Dr MacTvenzio states as follows — “Tho ruptures 

iDODwCiIcQtu nio«t coininoiilj met svith iii mj experience in Calciitti have 
been tho«o of the liver I propose to dnido tJiese ruptures 
into tho<o of tho liver onU, and those of the hver com 
plicate 1 with ru{ turcs of ono or more other organs " 

* 7 I « f p\rii}ni {• f|« (•r|'a tnaicatsr part Cion ropsrat ni; (2i« aIhIo 
m tikl f om t • iLurueierav tj 
t J!i*Tn» Dxeti}n<try ef Pratt eat ^urjtry VoJ I pp P32 ajj 
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186 In "O ^ !<*■ tho C'i'»cs tlic ruptures 

were tho«e of the li\ cr 'iloue 

187 cso 34 ci'e®, 33 or 97 05 pei cent wore the 
result of ^ccl(l(-ut nud, onl) 1 or 2 91 pet cent was a case 
of liomitiile 

188 Fourteen ca^es wcic said to linvo been citiseil hj 
being knocked down b} lunawaj horses m or outside 
carnages and Uj bullock carts, 8 resulted ftom falls into 
the bolds of ships and boats , 2 resulted fiom falls on piles 
of bricks , 1 nas that of a man who was knocked down 
while lielping to remove a boiler — tlio boiler rolled on liis 
back and crushed him to death , J was that of a man struck 
by a tub full of salt, which was being remot cd f i om a ship’s 
hold, I was that of a coohe oi porter, who, wlule carrying 
a hea\y box on his head, slipped aud fell on his back with 
tho box on tho front of his chest and abdomen, 1 was that 
of a man, who, while woikmg on board a ship, was struck 
by a slmg containing tlireo 2 maund bags of dal, 1, a 
drunken man, fell heavily on a hard metal lod , 1, a syce or 
gtoom, was kicked over tho abdomen by a horse bo was 
grooming, 1, a lad in a fishing boat which collided with a 
pontoon of tho Hooghly Btjdgo, was* precipitated into tho 
nver, and either was duven by the current agamst tho 
pontoon, or against its mooring chains a few yards below 
the pontoon , 1 was that of a man struck by the handle of 
a 11111011 in motion 

189 In the 34 cases, tho livoi was found to bo healthy 
in G or 17 G pci cent , diseased m 2C or 76 1 per cent , and 
no note was found m 2 oi 5 8 per cent 

190 Of the 34 cases mentioned, m 1C or 47 05 per cent 
the ruptui es were deep , in 4 or 11 7 per cent the whole or 
tho greatei poihon of the liver was mptured into pulp, in 
3 or 5 8 per cent tho mptnres were both superficial and 
deep, in 2 or 5 8 pei ceut they wero superficial only, and 
m 10 or 29 4 pei cent no notes wero kept. 
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Posjiiono! Of the 34r cases, m 6 or 17 6 per cent tberuptuiea 

were ou the cpper surface of the right lobe, in 3 or 8 8 
per cent they were on the under surface of the nght lobe , 
in 5 or 14 7 per cent through the whole substance of the 
right lobe , m 4 or 1 1 7 per cent the « ight lobe was ruptured 
into pulp, in 3 or 8 8 per cent the injury was confined to 
the posterior margin of the right lobe , jn 1 or 2 9 per cent 
to tlie auteiior margin of the right loho, m 2 or 5 8 per 
cent through the junction of the right and left lobes , in 
2 or 5 8 per cent the ruptures wore on both surfaces of tho 
right lobe, in 1 or 2 9 per cent they wore on the posterior 
margin of tho right lobe, and on tho undei surface of tho 
left lobe, in 1 or 2 9 per cent on the under surface of the 
left lobe, m 1 or 2 9 per cent on both surfaces of the nght 
and left lobes , in 1 or 2 9 per cent on tho antenor margins 
of the nght and left lobes , in 2 or 5 8 per cent through 
the whole substance of tho nght and left lobes, and lu 2 
01 5 8 per cent no recoid was kept 

S tt of npisrei 192 Xu 11 or 32 3 per cent of these 84 cases, the length 

^ of the ruptures raned from 2i to 5 inches , in 4 or i I 7 per 

cent they weio from 5 to 10 inches long, in 1 or 2 9 per 
cent the rupture was 12 tuches in length, in 0 or 17 C per 
cent the organ was reduced to a state of pulp, and in 13 
or 33 2 per cent no note ivas preserved 


CtQta of death 
tik eu»i of rop 
t<ir« of liTor 


193 Out of the"© 34 cases of rupture, in 18 or 52 9 per 
cent the cause of deith was hvmorrhagc, m 15 or 4 i 2 per 
cent death resulted from shoclc, and in 1 or 2 9 per cent 
it was duo to shock os well as JiicmotThago Tlieso notes 
show that the common cause of ruptured hver is accident, 
and tho most frequent cause of those being people knocked 
down by runaway horses and by bullock carts 


n»rao 194 In 32 or 94 1 per cent of the 34 cases, tho effused 

blood was found m tho abdominal cavitj , m 1 or 2 9 per 

cent ni both pleural cavities , and in 1 or 2 9 per cent into 

both pleural and abdominal cavities In tho last two cases 
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mentioned one or more mptiircH or injnnes of tliO dinplirngm 
irere found 

195 Of tlio 34 case', in 6 or 17 C per cent deitli wns r»r oJoftar 
reported to liare occurred instantaneoush , in 11 or 32 3 per tuM of 
cent witLin an liour, in 4 or 11 7 per cent in from ono to 

two hours, in 1 or 2 9 per cent from two to threo hours, in 
4 or 11 7 per cent in three to 'even hours, in 1 or 2 9 per 
cent in three daj s, nnd in 7 or 20 5 per cent the time was 
not mentioned h) the police authorities 

196 On these facta Dr ^facKcnzio mahes tho following Anii^iuof 
remarks —20 per cent of the cases were nccidouts on totrof Uur* 
board ships aud boats, nnd 40 per cent resulted from 
carriage, tram, or cart accidents All the European males 

were sailors, and 50 per cent of tho adult native males 
were la'cars or naliro seamen, 20 per cent tvero native 
hoys, and 1 or 10 per cent was iv girl 

197 External maiks of violence wcio present in 60 per Extamat marVa 
cent of the cases nnd absent only in 20 per cent Ihe 

external marks were found m only 25 per cent of tho cases 
in the hepatic^ legion, as well as in other parts of the 
body , wrhile in 75 per cent these were found m othei parts 
of the body distinct from tho hepatic region 

198 Bones were found fractured in 80 per cent of cases. Fractured bene# 

* - ftj oomi>i ca 

showing that the nature of the accident wus of a violent tiem 
character In all these cases, Jibs weie found to Hbve been 
fractured, and in 37 5 per cent the ribs as well as other 
bones were broken 

199 Tho liver was found in 60 per cent to be diseased, Dueisedlrer## 

“ t i#» i T coraplicatio I 

m 30 per cent it was healthy, and m 10 per cent no record 

was kept From the nature of these ruptures, it will bo 
seen that the liver was, m the 70 per cent of cases m 
which notes were kept, found to bo senously nnd irrecover- 
ably injured 

• Tb# htpaliC Ttg on >s th# region wlier# tb* lirer >• .itnaled 
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Uupfinosn* 200 Tho inptuios lu 70 per cent of tlio cn^es vrero 
c niiiv-ition Jniulod to tho light lobo, in 20 poi cent they noro found 
in tlio light nnd loft lobe^nud in 10 pei cent thenholeof 
tho 1 iiei nns luptnicd nud todticccl to pulp 
iTieioorrisRB na 201 111 ImU tho COSO*!, tho poioons who leccived the 

conjimii'. lupinoa dltd fiom shoch, ftiid in the otliois from liiemor- 
ilmgo 

Jilf.nl i>b 1 202 Ihood nn*! fomul in tho nbdominiil cnutj in 70 

ilouiiilcftviij Ill 20 pel cent m tho nbiloniinil 

luul jilouiul caMtics, mill in 10 j)or cout no notes nero 
iiuidc 

OnM\Htj of 203 In 70 per cent of tho enses, tho qinntity of blood 
luaj! found \iuud fioui 8 to^^Oomices, m 20 percent it w»s noted 

onl^ ns n " luipo (pmiitif^, ” and in 10 per cent it nns not 
luordtd In tho majority of tho ensps in «lnch tho eon- 
dition of tlio blood ofliiscd was recoided, it nns found to bo 
nuul mid of a dark colour 

Tim« bfiwMii 204 111 till? c ises regarding whieh notes wore found, 

iteliilf tho jioisons died nillun an hour of tho receipt of tho 

injui} ” 

lluptHM of ilio 205 Ttuptnrc of some part of tho intestine is a toleiably 
frequent and a aery fatal injury It occurs in any pnib 
of tlio bo'M 1, ‘from tho commcnecnient of tho diiodo- 
mim* to tho termination of tho sigmoid flexnrct of tho 
colon’ (Pollock) 'Ilio laceration aaiics in extent, being 
soinctimos litUo more than a pin-bole, nt otbcis iinoh- 
ing the nholo or almost the a^holo ciicunifircnco of tho 
bowel 

rnrior*pf^^^ 2 QQ “The injnry is caused by rciere contusion, such 
a<>r<<reconta OS tbo hick of a liorso or the pnssngo of a wheil orer tJio 
* nbdoim n when the intestine is full ; for tliere is no cridcnce. 


contI 
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ns fnr ns I knoiv t1 at tlie lutcstmo cnn be ruptured ^\lieu 
collnp'cd and tins is n. sery impoitant distinction betneou 
rnptiiro from contusion nud perfointion from direct wound 
ilnuj instnncos of sn ord and bullet wounds of the intestines 
have been recoidcJ m wl icli recovery has ensued, though 
the occurrence of faical C3toK*‘ has pio'od the leality 
of the lesion of the bowel And sack cases arc casil} in 
telligible if we suppose that the bowel u ns empty at the 
time of the wound, bo that no fucal fluid or gas escaped 
into the peritoneal ca\ itj at the moment of the perforation 
For the mucous membrane protiudes at once through tho 
lips of tho wound in tho muscular and serous coats, and, 
■assisted bj the coutraction of tho muscular fibres, f so effec 
tually closes the aperture, thatooeitravasation takes place 
at the moment of tho wound, noi would any eitrava- 
Bation occur nt all if renewed distension could be prevented 
I3y tho time that the lojared bowel becomes distended 
With fmees, its ivouaded part has contracted adhesions to 
tho neighbouring coils and to tho panetes (or walls), so that 
the faeces find their way out of tho eztoinal wound not into 
tho peritoneal cavity This protrusion of the mucous coat 
occurs also in the caso of mtornal ruptuio But here, since 
the bowel is distended when ruptured and as theie is no 
other exit for the contents except through the wound 
there must occur, instantaneously on the rupture, a free 
escape of fiscal gas nt any mte, and m all piobabihty an 
effusion also of fmcal fluid into the peritoneal cavity, 
though the latter may sometimes bo m such small amount 
as not to bo discoverablo after death Ihus the germs of 
fatal infiammatioDt are in all probability implanted on the 
serous membrane, and there is not, as foi as I can discover, 
any perfectly satisfactory proof that completo rupture 


• ti ay be defined ae a lappont ng tabo I kepas age 

f The Infeif nei 1 ave for t) 0 motipartfourcoaU— a infrmul (1) maconr 
and {”) «ub m co s (3]inddle r tnosenlar and (4) externa] or tero a the 
latter be g der red Ion the per tone m 

2 All tho moroaento for nR of inSam at on are eona derod nt the present 
doy to bo dae to the act on of certa n fuims of pa crococoi 
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tlirougb all the coats of tho bowel without external wound 
has over been followed by recovery At tho same time, 
there have unquestionably been cases in which tho sjmp- 
toms ha\Q been held to justify tho diagnosis of iiiptured 
bowel which have ended in recovery, and tho theoretical 
possibility of recovery, oven in cases of complete rupture, 
has not been disproved, foi we aio not entitled to assert 
that the effusion of fmcal gas must movitably prove fatal , 
and there is again the remote possibility that, although tho 
bowel may bo ruptured, yet tho rupture may not implicato 
the peritoneum, consequently the injury must ho treated 
with a View to recovery 

207 “ Rupture of the intestine can generally ho diag- 

nosed After a severe blow on the abdomen, acute pain 
comes on shortly before tho pain of tho injury has subsided, 
often accompanied with much collapse (though not always 
bo), with ui gent vomiting, intense thirst, great toudernoss of 
tho abdomen, involuntary contraction of tho abdominal 
muscloi, usually rapid sinking with coldness of tho surface, 
Imdity, and loss of pulse somo time boforo death Ab tho 
caso goes on, tho vomit, which at first consists merely of 
food, bccomca bilious, and then more and more resembles 
tho contents of tho BUiall intestines, but I have ncior seen 
absolute ficcal vomiting Tympanites* usually succeeds, 
probal ly from paralysis of tho howol— tho result of an 
impression on tho sympatholic system of nones t Tlio 
coUapso which depends on general shock may, ns Jfr Lo 
Gros Clark points out, bo distinguished from that cau'cl 
by hromorrhage, smeo in tho latter caso tho patient usually 
refers his Buffering to somo isolated spot, whero fulness or 
dulncss on percussion, or both, may bo detected ’ J 


• Ty r'T" t'l jiop Urly csllel dram ii ib# d itention of tl o 

mbJon inti iTtllt w th Ro* eontatacd In tha intcitln«i 

+ ITie tyn fuiihti e tytttm tj fitrrct it * d nbl» cb» n of I ttlo nerro 
Tnattrt inlerromman off bj mtt liinJi of r«rve Bbm tti 1 ■ I itiM 
Dpon tbo front of (be T«rt*bnk> fnm> tba Laae of tb« ikotl io ito «di1 of tb« 
•j tl oolnma It may b» tr«rad Into tho betd 

J tlOLSI* £ur;*ryr fVliiC J>t«« Oni rrs; <t Ird Ed iloB p SOS 
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208 Dr MacKenzio states — " Tlio next m order of fre* 
quencj, after the rupture of tlio spleen, I found to bo tbo 
rupture of the t te«fi«ea There were 12 ruptures of tho 
intestmts II or 91 0 percent of these nrcro uncomplicated 
with injuries to other mtcrnal organs, uliilo 1 or 8 <3 per 
cent was accompanied with two superficial ruptures of the 
Incr As I did in case of the mptuics of tho liver and 
spleen, I propose to consider theso coses also undei two 
heads — those in which tbo only rupture was that of the 
intestine*!, and tho case in which it was accompanied with 
ruptures of tho liver 

209 Of these 11 cases, 10 or 90 9 per cent were acci Annlysu of esses 
dental, and 1 or 9 per cent was homicidal In 4 or 40 

per cent the persons lejarcd were kicked in the abdomen 

by borses , in 2 or 20 per cent persons were struck in tbs 

abdomen by pieces of wood , m 1 or 10 per cent a person 

was run over bj a carnage, m 1 or 10 percent it resulted 

from a fall on a largo piece of timber, in 1 or 10 per cent 

of tho cases a person was jammed between a boat and a 

pontoon, and m 1 or 10 per cent a man was crushed 

between two railway trucks Ten or 90 9 per cent were 

adult native males, and 1 or 9 per cent was a Eurasian 

boy In 2 or 18 1 per cent the intestines were ruptured 

in two places, and in 9 oi 81 9 per cent m one In 3 or ^*t^^eofsnb 

27 2 per cent faecal matter and fluid weio found in tho vi^tldiot^b 

abdominal cavity, m 2 or 18 I per cent faecal matter and domiMl canty 

blood, in 2 or 18 1 per cent no extravasation had taken 

place , m 1 or 9 per cent only blood was found , in 1 oi 9 

pci cent blood andfimd, in I oi 9 percent fECccs, fluid, 

and blood , and in 1 or 9 per cent faeces alone 

One orfljiercent diedon BOTenJjDiixs,- J iirBp&r js# 

cent in twelve hours , 2 or 18 1 per cent in twenty four Ted*»ft«Vth** 
hours , m 1 or 9 per cent in twenty mno hours , 2 or 18 1 
per cent in thirty hours, 1 or 9 pet cent in fifty-eight 
hours, 1 or 0 per cent in three days, 1 or 9 per cent m 
fi\ 0 diij B, and 1 or 9 per cent m eight days. 
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tlirough all the coats o£ the howel without externil wouml 
Ins ever been followed by recovery At the same time, 
there have unquestionably been cases in which the symp- 
toms haio been held to jnstify the diagnosis of ruptured 
bowel which have ended in recovery, and the theoretical 
possibility of recovery, oven in cases of complete rupture, 
has not been disproved, foi wo aio not entitled to asseit 
that the effusion of frncal gas must inevitably provo fatal , 
and there is again the remote possibility that, nlthough tho 
howel may be ruptured, yet tho rapture may not iraphcato 
the peritoneum, consequently the injury must bo treated 
with a view to recovery 

RoptoTs of tlio 207 “Rupture of the intestino can generally bo diag- 

DtMiiuc nosed After a severe blow on the abdomen, ncuto pam 
comes on shortly before tho pain of tho injury has subsided, 
often accompanied with much collapse (though not always 
so), with 01 goat vomiting, intense thirst, groat tcudorncss of 
the abdomen, involuntary contraction of tho abdominal 
tnnsclos, usually rapid sinking with coldness of tho snrfacc, 
lividity, and loss of pulso some timo before death As tho 
case goes on, the vomit, which at first consists merely of 
food, becomes bilious, and then more and more resembles 
tho contents of the small intestines, but 1 lia\o never sccu 
absolute fmcal vomiting Tjmpanitos* usually haccoeds, 
probably from paralysis of tlio bowel — tho result of an 
impression on tho sympathetic sjstcm of nerves t Iho 
collapse which depends on general shock may, ns Sir IjO 
Gros Clark points out, bo distinguished from that caused 
by liaimorrlnge, sinco in the latter caso tho patient usually 
refers his suffering to somo isolated spot, where fulness or 
dulncss, on percussion, or both, maj bo detected “J 


• Tyn i~in (ft pop Uriy rallcl • drum Ix'Ny {■ tbo <1 itenilon of tl e 
aWomlnal natli w ih fpv» eoDtalnoI in the itiieil ne» 

Y TI>o »y'nI>lll^fl e •/ nfrrrt i* a «] nbN n of I tlln rerra 

matiF* inlcrromn an cstini; by rroaa batidi of orrTrAbrrt an<] • In^tM 
Opon (b« froi I of tho f ertobrr fnrm tha | a** of tl a kknll lo tbo (bd of (bo 
• joalcolnmn U may ba tncod (oto tho I •> I 
^tlloLVti SvTjtry t tt$ Fttmetplu ttfii rrzdter Sfd Ed tIcD p 503 
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208 Dr ^IncKcnzie states — ‘ Tlio nest in order of fi e- 
qnency, after tho rupture of tlio spleen, I found to bo tbo 
ntpltire of the \ ilc^Unes There wore 12 ruptures of tho 
intestines 1 1 or 91 0 per cent of these were uncomplicated 
wiih injuries to other internal organs, irliilo 1 or 8 3 per 
cent nas accompanied mth tno superficial ruptures of the 
liver As I did m case of tho ruptmes of tho liver and 
spleen, I propose to consider theso cases also undei two 
heads — those m winch tho only rupture was that of the 
intestines, and the case m which it was accompanied with 
ruptures of tho liver 


209 Of these 11 cases, 10 or 009 per cent were acci Amiysa of eases 
dental, and 1 or 9 per cent was homicidal In 4 or 40 
per cent the persons injured were Licked in the abdomen 
bj Lor«cs, in 2 or 20 per cent persons were struck in tho 
abdomen by pieces of wood , in I or 10 per cent a person 
was run over by a carnage , m 1 or 10 per cent it resulted 
from a fall on a large piece of timber, m 1 or 10 per cent 
of tho cases a person was jammed between a boat and a 
pontoon, and in 1 or 10 per cent a man was crushed 
between two railway trucks Ten oi 90 9 pei cent were 
adult native males, and I or 9 per cent was a Eurasian 
boy In 2 or 18 1 per cent the intestines were ruptuied 
in two places, and in 9 or 819 per cent in one In 3 or hatnreofaub 
27 2 per cent fxcal matter and fluid weio found m tho iQt™ab. 
abdominal cavity, in 2 or 18 I per cent ficcal matter ond Nominal eniity 
blood, in 2 or 18 1 per cent no extravasation had taken 
place, in 1 01 9 per cent only blood was found, in 1 or 9 
pel cent blood and fluid, in I oi 9 per cent fseces, fluid, 
and blood , and m 1 or 9 pci cent fmces alono 


210 One or 9 per cent died in seven hours , I or 9 per of t,m« 
cent lo twelve hours , 2 or 181 percent in twenty four TednVt«th7’ 
hours , in 1 or 9 per cent in twenty nmo hours , 2 or 18 1 “ccideot 
per cent in thirty hours, 1 or 9 per cent m fifty-eight 
hours, 1 or 9 per cent m three days, 1 or 9 per cent in 
fi\ 0 dnj s, and 1 or 9 per cent in eight days 
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211. In 9 or 81 8 per cent Elio cause of death nas peri- 
tonitis, and in 2 or 18 1 per cent it resulted from shock 

212. Inaacd uounds and coniustons on the abdomen aio 
like!} to he of n voiy dangerous nature, ouing to tho 
blight piotectiou afforded by the outer covering nud tho 
case With which tho vital organs may bo affected. A blow 
on tho upper part of tho abdomen, ” tho pit of tho 
Ktomaeh,” may causo instant death without pioduciug 
1 icciation or contusion of any oigau Ihis effect is gonor- 
all} a'ci ibod to concussion of tlio semi lunar ganglia* of tho 
sympathetict norvo A blow on tbo abdomen may causo 
death by uiptuio of tho sploon, of tho liver, of tho lutos- 
tiDO^, of tho bladder, or of tho gall bladder, and leave no 
eatornal traco vvhatsofvor Ruptures of tho spleen aro 
cspccully common m this country, where*, in fovoii&h 
paits, nearly one half of tho people have spleens raoio or 
le«3 diseased and enlarged Ruptmo of tho spleen is 
almost mvaiiably fatal, but tho period vvithm which death 
lakes placo differs considerably Sometimes it is instan- 
taneous, and at others it has only followed after a con- 
bidcrablo timo 


iti-nurkaM^eim 213 A very remarkable caso 13 given by Dr Fnyrer, in 
ropt'ni^on'T''’'r which a Hindoo was ndiniticd into tho hospital with a frac- 
tnro of tho left foro-arm and compound dislocation of tho 
light wn«t joint, caused by a fall from a tree lor tho 
first tno days bo complained of pain lu tho hypogastriunit 
and )>issod bloody urine Tlicso symptoms gradually 
jia«scd ciIT, and tho secretions became normal Tho injuries 
to tho arm, however, assumed an unfavonrablo aspect, 
tetanus sot in, tho arm was amputated, and lio died sixteen 
day s after the accident On examination the liver was found 


• Tl » »«m» lafia' ganjlt/’m !• • jjTonp cf tiffTp e**! i »lto»lM lo H •* nrr''r 
»nl l»«pk 1 art of ll•RbJ mlnal »it I atpiljinf; nrr»o IcflueictJ lo 

thA 1 cf tl e orfrqc I coatainc-t in tbn »IhI i > il cavilj 

tile* mpriiVA le n'rr« I rt* 1 In it a <1 bln rl tin rf riArro 

X" Itti t<|; iluwR ei • on <«rlt ■ la of tl « front of Ibo tj nsl Colutn i 
t TV* ttR on titrvaU I U« toKCsV put c( tho abJotnoo in tLo miJdto 
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to be rtiplurcil , tbcro vrcro two mpturcs m tlic spleen, anil 
there wa'4 an cxltU'-no rupture in the lolt kulnc) Aiul 
Tct with all ihc'G injuries the patient, except for the first 
few (lai ■», nppearcil to suffer no e\ »1 effects , anil, as fur as 
could be judged, death was cansed onl^ bj the injiirus to 
the arm Tor other remarlablc cases of injuncs to tho 
spleen and h\cr, see Che\crs, pago4C0, 'iujlor, Vol I, 
page C07 , Ca«pci, Vol I 

214 IPounda to the hlathlcr and the tjall hi iddcr geuer- t7onnd* to tli« 
allj prove fatal, tho latter causing peritonitis A case la Wadjtr 
related bj Ta}lor {Vol I, page Cd3) of a gentleman who wibproTeratai 
had been prevented, from some cause or other, from retiring 

to his room, and who felt pain from distension of the hladdci 
V hilst going downstairs, he accidcotall; struck Ins abdomen 
against some projection Iho pam at once passed awaj, 
and also tho desire to pass uruio Ho then went out to the 
house of a friend, whore ho was engaged to dine A doctor, 
ono of tho guests, to whom ho told tins, at once suspected 
that rapture of the bladder had taken place This proved ' 

to bo true, tho Rjmptoras set in almost immediately, and 
tho gentleman died in three or four hours 

215 JlitpUtrco/ t/ie fieart 13 generally caused by severo Itnptnr# of tho 
compression of the thoras from some heavy body passing 

over it It 13 not infrequently accompanied by rupture of 
the valves * Death takes place nearly always directly after 
such an accident, either from tho shock to tho system or 
flora blood entering the pericardiac cavity fieely, and thus 
interfering with tho heait’s action 

216 Wounds of tho heart may result either from an ^Voundt of tb# 
external pcuotratiug agent orfiom a fiactured rib or ster- 
num (or breast-bone) he lattoi, however, does not take 

place so freijueutly as tho similar accident in tho case of tho 
lung, owing to the better protection of tho pericardiac 
caiity m the chest Its consequences, on tho other hand, are 

n/tlahearl are i fold ngs of the I ning meoibrane ctreng 
tl ened by a 1 Itlo fibrous tissue they serye to prerenl Ibe backnatd flow 
■ Kg of the blood 
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Eceli «®*7oc , actl fcrall p'-^ct 2 '^l parpCL®^ T-OTiiiSa o* 
th“ Lear*, ttLc he- p-cdaced br *^2 exte-cal p^n^*-a lag 
^ 2^2 o- br f"a,. a-eJ tone, mar le coa to"e*he- 




T- 

i-eirt. 


217 The ■n-oaadji are re'-anJed a* Eece^ a-ilr fa*al, aad 
th-^G^h a lartre p-opa- i-^aof th'®aa’« «o, vt recorerr tabes 
p’ace m ab- at la p— cvn* A* la rap are th" hear*, 
dea h tabes p'ace c L“- immt?uia*elr Irvai heck, o- f-vm 
bl‘»2 ea c^'B" th car* r o the pe’^ca-amm acd «a impeu 
in'* the coB**ae ion iL'‘ ma cola- fih’e e- ®econdanlr^ 
f-om the al i-coB eqc»B-e^c^the TroBBQ The .ueahmav 
takt. pj-c £n.Bi COB i-ned h^* m''— ha'n., eiJ.-r ex*e-Ba’lrcr 
i-tothe<a-rcaBmajr*i -e,o-i martakep^acv a- are al of 
t eacB ep^-aeana sanatarNm-u i * «v*cp br theiBjarr 
The 23 orv c' the troaad docs no orp-a- m3*c’iallr to 
•vfT'c the c:o-*au r c'*- uaes thepa" o' theh'O"* trotinded 
Tcb*, the arem^ of fa a!i r reaia-ss nearer eqcaJr di 
t-ihn edas-^-— ' psec Q-od,iC'* "^l, and Isc-m^evl woa-a , 
asd the «ame u t-ct wh-Jic- th'* n"ht c- 1 ' aa-* \tbe 

TT'BBi.'d 


21S The c' a Treazd c' th" hen-* t-e the fae* o' 

a TTcG-d CX12 155 ta 1 » im23e<*i3 o oc-chl'OB-i.ood, the 
eccj— tBce c' ex*C”Bal hnsc— ha^e f-vm it, and the « -n^ 
o' in i-nal b'rB:''”Th3'^, irhich r*av take p act c he- ia*o 
thepc— ea-d aecnn Tc-i- joneo' the in*! a* laao: The 
ps’ ei< « 2 ml , i-*c-m * at.t and i—o'm^a- J Th"- ei»c'<.n 
<x-s d *313 e pa a ore- the ^ eman:, and ta-ch dr«pBani, 
th''''"hi^'* a-ecc*cc-» as* Th" dr«pBcra d v? co c me 
on immcv-m r, b-* x> p"B'*-a' r a la e- « "m in th" e who 
lire « C-i— It 1 b" Ac«cal - on i-ar mrcal a fnc* a 


^ u « w'T* «»— f-Eissa—aa*' i2 a /•“Jf 
t rtett-^L'or* m 

t T • I M** If £ I a f cr r-i— *»”» rw • 1 !»■> 

Bf'v ft ts-MtteB»i.*« ar* t-* *-i i-*T< 1 « I -oj 

ij t • » n< «- 

- Sb •« ff c e is « B f a s,~n— ; a rr'^a^ 

tT ur»~B Jf t Br»vj 
I r* ~ a rs-a I l-ra^ . 
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totind*^ if tlio ^motlnt of blood m tlio poric'inlium be stinll, 
bot more frequent 1} nothing w nnilible, the heart Founds 
being nujfikd by the ••unoiinding blood t 

219 ■\\ ith rc^ird to the of ninturo of spleen already rn«e of rtpt m 

^ TTi of »pWn reoor 

rcferrelto a ct-'c tns omitted t\ Inch has ucoii I ccoidcu bj dcdlyCl »cr». 
Dr Clicvcrs of a =oldur ^\lio was hit on Iho leftside bj n 
piece of shell, on the daj of the final attack npoii the Hcdan 
lie tvns Buffering from *' sc\ ere pam jo the left side, which 
was augmented b} pressure o\er a circumscribed place, coi- 
rcspoudiDg to a point a little external to tbo cartilage of the 
ninth nb, and not more than three luchcs m circnmfercnco , 
there was anxiotj of countenance and accelerated pulse, but 
no abrasionof the surface, no fractured i ib, no swcllmgordis 
colouration of the part ” Ho wis ticatod/oi Iho symptoms, 
and discharged tno days after at his own request, and, to 
all appearance, quite ncll IIo relumed to duty, which ho 
performed, as usual, for two days, when ho was ro admitted 
with symptoms, of double picuiisy, under which, with pen* 
carditis, ho died ou the eighteenth day aftci iccciving tho 
blow The peiitoueum, thioughout its eutiio ostout, ^^as 
of an almost perfectly black appearance, as well that of tho 
panetes as that of the intestines , tho omontumi was like* 
w ISO black, but iu no other respect did tho peritoneum differ 
from its healthy charactci It was still glistening, tense, 
and clastic The spleen was about three times its ordinary 
Bizo, ruptured to tho exteut of two inches in its long axis, 
and to a cousidciable depth in its anterior and e-rternal 
aspect Its substance was infiltrated with congealed and 
black blood tho vessels were uninjured There wis no 
fractured nb aud no laceration of tho parietal peritoneum 
220 The question, of how long a man can sumvo and 
what cxcrtioir ho \s capable of going tliroughafter receiviug roptoTeof 


• F trr on IS a te ml ere denot nf: a soft gras i o $e of a to and fro 
claraetcr dno to tliS two lajers of tbe per card urn tubb ng Bgai atone 
another 

t IlBitnsDijf onar; o/Frnef ral Saryery Tol J p C59 

t 1 be an enf ti> is a part of tbepentoBenm fora ing a sheet lihe corering 
for the inteatiuee 
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ATntiUtion Its a 
pQuuhnieut 


the iu]ury, m'iy freqnently arise in tlio course of a ciirainal 
tml, anti once came before ill Gnbble m the course of n 
migisteual cnqoiry into i mtbei typical case foi tins conn* 
trj (see Illustrative Case No XL VIII) Tbcio seems to bo 
no doubt that no defimto rule can be laid down and a man 
witli a iiiptured spleen miglit bo quite capable of miking 
and yet eventually die of tbe rupture 

221 Under Hindoo law, mutilation of eroiy portion of 
the bod^ IS autborized as a puoisbmcnt for certain o£fenco<», 
foi instance, band or foot, both bands, one baud and ono 
foot, both bands and both feet, buttock, lip, penis, half 
the penis, testicles, pndenda,* fundament, ears, nose, 
bieaking the teeth, Gngcr oi Cngera, pulling out the eyes, 
i.c ilutilation, as a punishment, appcais to have been 
pro\ alent throughout Asm, and is practised in China to the 
present daj Amongst the lower classes, cases of mutila* 
tiou, such 03 cutting off the nose, the hand or an oar, aro by 
no means uncommon, and occur generally on account of 
quairels or jealousy regarding a woman Gouging the 
eyes also occuia, and in former days the usual punishment 
jiiflictod upon royal pnuces who were guiltj of rebellion 
was to dcpnvo them of sight by passing a red hot noodle 
through their eyes Gholam Kliador gouged out the eyes 
of the Emperor Shnh Alani, with his own dagger, and 
throiighoiit tlio pages of Indian historj numerous instances 
of this kind of puDisIioicnt arc to bo found ilutilation of 
tbo testicles is an exceedingly common offence, but it 
occurs gpnorallj in combination with some other injiirj, 
such as strangulation The testicles are eomctimcs cut off, 
but more gciiomllj squeexed In 1870 a case came beforo 
Mr Gribble, os head assistant magistrate, m wl ich tlio dis 
tnct moonsiG of Shohnghur was charged uith Jn\ing 
nl otted the torture of a Brahmm boj, vlio was Bu^poefed 
of I aving Btolcii a jewel Among'l other tortures niflietod 
to make him conftss, it was proved tl at the sharji jioiutcd 
leaf of tl a dnto 1 n«h was pushed np t! o urclhrn and that 
• TLoia pm# tf i « f«tD»l« eniite cfjari t » I a extern* 1/ 
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It vn<5 liVowi'o iisctl fir p inctunng the testicle? Consider 
nblo injuries wore foim 1 on the**© parts b\ Dr SiHs Sciul 
der, and the moonsiff together with several otl ois, was 
t^mmittcd to the Sessions Court ami convicted 

222 It IS almost impossible for a medical witness to ^ay n ‘Ccultr n iIa 
wl ether or not a fr cturo has been caused by n particular fr" "tu”'’'* 
weapon, and very often it is exceedingly diflieiilt to state 

whether a fractnre has been caused by a bloit or by an acci 
dental fall Of course, when there are other attendant 
fiign*! he may be able to gi\o an opinion that the fneturo 
was can«ed bj a blow 7herc are, howevet, so many cases 
of severe fractui os occuViing from falls whilst tvalking oi 
in falling from a shoit height, that each case must, to a 
certain extent, depend upon its own circumstances Iho 
bones vary in brittleness at different ages and in different 
individuals, and skulls i ary much in thickness, being occa 
sionally so thin as to bo fractured hy a slight blow With 
children and with old persons, a slip and fall, whilst walking, 

IS capable of producing a fracture I hare known a family 
in winch three of tho children at different times fractnred 
an arm or a leg bj a simple fall nhilst placing, and I lla^e 
seen another case lu winch a gentleman of about thiity 
years of age fractured his skull by falling down whilst 
ri«iog from Ins chan , it is s ipposed tl at at tho tmio when 
lie rose he was suddenly seize 1 with an apoplectic fit, but 
ho was in souud health five minutes before tho fall ilie 
mere presence of a fracture, without any othei suspicious 
signs, 13 no proof of criminal violcnco it ma^ be due 
entirely to accident 

223 All medical jur spnidcnts agieo that it is much rr»<(nr»» Jnr* 
more dilKcult to causo a fracture after death, even a short 

time after death has occurred, than is tho ease during life 
time As soon as death has occurred, tho flesh and the 
muscles loso their elasticity, and it requires much more 
violence to cause a fractuio after than before death A 
fracture during life is also generally accompanied hj an 
effusion of blood around tho broken | arts and though it is hy 

19 
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DO TncMis impo<55iljlo for bleeding to result fiom n blow 
caused soon after death, it la not likel} lu the case of a 
fnctuic, where the parts show no sign«i of bleeding, thcro 
would, Iiowovor, anso au mcsistiblo presumption that it 
had been caused aftci death 

aC*et'n”i"* Gnbble heard it assorted by a Tuedical Witness, 

m^tioD that a man whoso nbhas been fractured would not bo able 

tonalk aconsidcrablodistnnconftcrwRidg Ulus, however, 
depends cntnolj upon lion the nb has been broken, am\ 
whether, in its displacement, it has damaged niij vital 
organ Ila al«o met with tho case of a gentleman nho, 
m a fall during a steeple chase, broke n nb, and afterwards 
remounted and lluishcd tho race, nud did not fiud out until 
tho third day that his iib had been broken Such cases, 
however, aro not bj anj nicniisnncommon Dr Ilclur has 
inet null a cue of fiacluro of t"o ribs as tho result of n 
Molcut biouchitic cough, and that of an old Indian oHlcer 
uho fractured tho neck of the thigh bone from turning 
suddenU in bed There isacaso reported m thoDeT.spapois 
of a 11 cII kuoii II sporting nobleman in India, n ho broke Iiis 
colHr»bouo at a fall, but continued the race without know 
mg what had occurred Tho mere breaking of a bone, or 
the di«Ioca{ion of n joiot, imlc«s, of coiir<e, in one of tho 
loner luiib«, need not nrcc5*nrilj mlerfcro with locomotion 
If it occurs during cvcitcmcnt, the injury is BOTncliincs not 
felt until the excitement has j assed over, unless tho dis 
placeincnl of tho bono directly affects n vital organ 

225 Thosfl wounds como under tho order of contused 
wounds, but diffvr from others in the fact that tho i italifj of 
tho parts atrnck « destroyed, leading uUimatelj to plough* 
jng Casper, nJjo*o recorded oipcrjenee is unrivalled, 
pus tint no oDn puch wound resembles nnotber In ono 
cS'e we have such n uinogliug of the countenance, that tho 
bod\ can bo no longcrtherely recogmted , lu another, thcro 
isnotbing to lie Seen on theliovlj except a fcinnll insignificant 
wound, and tl at loo, in bomcout of ihc-way part, luch as 
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tlio axilla* or popliteal ic^ 0 D,t and yet both aio gun shot 
TTounds It is possible to Hy down but fow generally 
applicable cntena lu regard to such wounds, and accoiding 
to our esperieuce, these few nro tbo folloivzng — Lvciy 
gun “hot wouud, which is not a mere grarmg wound of the 
skin IS either pei/oru^iny (nod we hare a wound of entiance 
and a wound of exit) or it is^iielrafin^ {and the shot does 
notpa'S tluough but lodges and makes only one wound) 

In such case"*, it is often t. most tain proceeding to attempt 
to find the bill, piece of lead, or shot m the bring body, 
even n hen such a solid projeclilo has been employed Inch 
is by no means always the cise Erciy gun shot wound 
has the peculnrity of becoming larger the deepei it goes 
Ibis is especially the case in iific bullet wounds bhould 
the ball lodge in auy soft part, the canty in which it is 
found IS often from two to four times the diamoter of the 
wound of entrance 

226 As alicidy remarked, the wound of entrance Oamlioti 
generally appears to be smallei than the bullet which 
caused the wound The text books generally say that the 
wound of entiance has its edges inrcrtcl and tho wound 

of exit tho edges everted, but tl is Casper ifBims to be 
by no means the case Projectiles tnrelbng at a low 
^ elocity, or which become flattened out oi broken up after 
striking, such as “ snider ’ and express rifle bullets, un 
douhtedly tnako an exit much laigei thau au eutrance 
wound Iheso ippeaianoes will depend greatly upon 
circumstauccsj and if the peisoo wounded or thepait struck, 
be very fat, owing to the protiusiou of fat thiough the 
wound of entrance, tho edges of it will be found anything 
but mrei-ted 

227 Ihfi appearance of a wound from a conical bullet Appe wnceof 
differs greatly from thatcaused by a louad one Aconical ^om*cnD»Tor^ 
bullet causes a tnfliug, uuecchymosed, slightly contused round boUet 


* Or n oip k 

t lbs re^ ou ot tht bam.'’ of tho leg — IreL nd (Ho bnee jo at 
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aportme, not always lound, often more tmugiiHr, from 
the appcarauco of ^\hicb no ono would suspect tlio ainouut 
of destruction to be found inside Should the ball hnio 
passed tluougb tlio body, tlio apoituio of exit is piccisoly 
biimlar , but, just because of these appe nances, tlio gieatest 
cautiou 19 iccomuiended lu tegnrd to tbo answers to any 
queries icspectmg tbe npcitiircs of eutranco and exit in the 
ease of Mounds nith couical bullets 

When tbo gun bas been charged with shot, the 
penJjnp^i du n^ituro of tlio injury depends very imicli upon tbo distance 
«rt icU sun wilt the gun was fiom the body when filed If from a short 
distance, the wound often resembles that of a bullet , but in 
that case tbo body is certain to show a considerable amount 
of scorching from tbe gunpowder If tbero is a cotnpleto 
absence of fcortbing or of powder branding fri*in tho edges 
of tbo wound, “ «o can nssiime, witli somo degree of cor* 
taints, that the shot camo fioin a distance (more than foiu 
foci), and has theufoio probably, —or, accoidmg to circum- 
stances, asith gicat jirobabibly*,— been fired by anotlior.’* 
Ibit, Cnspt-r add®, c\cum ca«cH of indubitablo suicide, ho 
has missed " both of these criteria from tho edges of llio 
wounds,” 60 that It IS not absolutely certain that, when a 
person ftlioots ItiinscU, and tho sveapou is tlicroforo ncccs- 
♦•nrily svithm four feet of tbo body, llioro shoiihl bo ulnay s 
traces of bom on tbo idgcs of tho wound 

Caa itotwosnl 229 As regards a body already dead, tho same thing 
has been ri marked in the ease of gun-shot wounds ns has 
boon noticed iit the cast of blows and fracliircs ‘'Ihillets, 
half an inch m diameter,” says Casper, *' fired from a com- 
mon jiistol ngniuit any bone, but particularly ngaiii't tho 
clic«k bone, from n distance of only four or fiio feel, did 
not jciiotrate, but riboundcd after contusing the soft 
parts” A bullet fired ngniiist the skull of a corp*e re- 
iiinincd stiiking in Ibt nperturt and caused no fissure lu tho 
bone, wliirh sv is rf tlio usual thickness 'ihis is duo to 
tho great power of rr-istniico of devd corp<-»roal ti*su(« 
"all I for this reason, gun shot wound*, ticn w-heii piir- 
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po'oly proJticeil on dead bodies, c*in ne\er for ono insfnnt 
be confounded willi nonnds sniiilnrl} produced duiing 
life" Ibo remarks would sc ircelj appl^ to tlio powerful 
nflts — Lxpre«s ind Martini llci ii for instance — of the pro- 
‘•ent dav llie latter lias an initial forward velocity of 
1 143 feet per second, and au initial aelocily of rotation is 
741 revolutions per second At n distance of 25 }atds, ib 
IS capable of penetrating 14J elm planks, of half an inch 
in tiuckness, placed one bcliind another, one melt npaib 

230 Casesofgun sliotwouiidsaroiaieinludianmedical 
jurisprudence, but when tliej do occur, the question of pi e- of gnn tbot 
incdilation maj bo settled bj tlio distance from wlucli tlio 

shot lias been Ctod It is manifest that a sliob fiied frout 
a considerable distauco could not haro becu fired lu fUo 
heat of a sudden quarrel It bj no mcaus follows that a 
shot fired from a short distance must necessarily traverse 
the body This will depoud to a gicat extent on tho 
weapon, the form of the bullet, tho strength of the charge, 
and tho capability of resistauco of tho part struck In 
eases of persons who ha^ 0 committed suicido by puttiug 
tbe pistol into the mouth and Hung it oft, tho bullet has 
been fouud lodged lu the crauium 

231 Dr Hehir camo across a curious and interesting Cnroa»eisioi 
ease of suicide by a pistol shot, m whicli tho pationt at- 

tempted to "blow out his btaius” by placing tho mouth of 
the weapon beneath the chm lie recoveied apparently and 
left tho hospital but letumed a week latei, gradually 
became comatozo, aud died in a few days aftei tho second 
admission into hospital At the -post viortem examination 
the bullet was found at tlie base of the brain The brain 
aud its membianes were intensely inflamed 

232 A gun shot wound m the temple or the mouth is rresompion m 
calculated to raise a presumption of suicide, but is not woondmt'empje 
proof of it, foi those parts might l>e selected by a murderer month 

m Older to avert suspicion An interesting case of doubt- 
ful muidcr oi suicide in gun shot wonnd lias already been 
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And the K]ipenranoe« on diiscction, ahoired ntso that death had not regiiUed 
from the injiir;f rereired, aince it coold not have prodaccd sach an niocr, 
{ nrticniarly on the opposite Bide, an 1 if the blow hv! onij complete ) tho 
perforation of t) e nleer, the Bymploms which ca"ie on iubscqoeiitl/ must 
of ncccsaitp liaro initantnneonalj presented tbemieircs 

Ci«E Ko XLVllI — TT iut was tite cacse or rcAtn ? 

Tnr follnmi ;; rerf ttpicalcaae of a npsterions death occurred in Cnd« 
d»]<ah III lS7fi when Mr Gnbble was acting as district mngiitmte — 

The tahsi] lar of S had gone to a rdlsge to collect arrears of rerenne 
One of the rrots, on being bro ight licfoce the tehsilJar, was no doubt im 
pertinent The man seems lo liaro been a qnarrelsome fellow, nn ), tie 
tahtiKfnr sni I, ma le a t> realening geatnro At all erenla, (ho tnhiil lar 
• trill h him rrith bis Buck and onlered him to be taken awnp, an 1 whilst 
> e was III the act of going, gare him a poke with the end of the stick m 
tl e rij^t Side The man was taken to a tnpo in (he Tillage, a'<d hit hsnds 
were lied behind h»s I ack W* lUl aeatcd on the ground, a gumaitah, or 
clerk pvied br, and saping tThat, ar« pea the tnnn who wonid stnke oar 
ta> iildsr f kicked I im in (be right si lo iLo man fell nrsr on his sile 
amleiclaiincd ‘ Apo" Ihe n an was kept there dnrng the ilnj and atooiilj 
a portion of the food brought I im In the «T»&>ng he yrus marched of! to 
the subiiJitr/ J*i1, abont ten niilcsotf On the wap be wm twice atlseVed 
With bleel ng from ‘he moolb and ooie The bloo-l from tho month 
containeil clots From the lime of Ins arnml in Jail ho was ill, and 
refuse 1 food He was groaning constantlf, and on tho following morning 
I led from the note nn ) mouth For two daps more he eat no food On 
the fourth diy he c't a little rice and pepperweter { an ] tl o Cfih day he 
was intent b e, and died on the morning of (he siilh day Oaring this time 
dcreaie I cnmpUined frrqncnlly of pain In (he right s[de,hreatl cd harrieilly 
and wilU dif'ictiliT, did n t sleep and was always moaning Directly 
hedel tewaeVone' an ( the death was entere t In Iho Jail regutcr as 
oneofferer Jnet before hiedealh, deceaset! > a 1 a few Cgnrnltire twitch* 
Ingsanlan eracoation, «iher«l»ohe lalbeen ronsiipaffH} After com* 
plaint I ad been tna fe, (I • la^fy was eel smM, I nt was than dctctibeii as 
l>eii g ('<0 derompcsioi In a fnilt • f * pod ei'-rrm elimination. Tl e rillah 
a irger.fl, wl n was present ilniing the onqalry, gaTP It at | ■« oi loion, that 
ileceaii-l fal nd d*** ^i«"* mptnee if any {nlerna] rrgan, snch at Us 
Sp'een href, or frad Ite « f ll « rih| hot. It hemg prneed |l at I e was a 
|«ii< nala man lat Iri tiers ilement of tis allereallon, prihaWyfup 
Intwl a 1 1 >n>l leeirl • f II a f i«a« ' w» lcha*roinlM f >r 1 1* tnngiig op 
VI'of by il a n t w nth, St, t a »V aequeTil consesti 'n at, I tiih*acute 

|n*ammati,«, an I r* • • I fall tot (Ke Tn"f,argia»»le f fio dnnhl ly eitfcms 
met !al at ilete slsreallnn sni want rf prciwr (resiment. The llekon his 

right t le ceil' I 1 » (<i tnr rj el ti late reptare-l 1 e brer I If h d. 1 
SA denO won I f I >•» |e*Ui taesA „1t On ll e oil er bat I, If it only inj.tre,t 
tVs C'gan, (Is S^le* piet tri dt wcu’ 1 late leen loSetaiaill n, which Ls 
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inT&mblj' aKompanicd by jannilic?, liigh tempenitaro, tympnniEcs,* dmr* 
rbcra, or obstioato constipation, and other aente and s peeiHo eymptoms." 
It was also considered, tbnt if a rib had been bniLco by the Lick or tlio 
L1o<r, deceased coaid n it hare walked ten miles (stc), and if the Lick had 
raptured iho spleen, death would hare been iostaiitnneons (p) Uiiiter 
these circnmstnnces, as no Court would, in tbo face of this medical eridence 
hare coiiTicted of homicide, this Charge was not pressed, and the matter 
was utherwisa devit with The cases Cited hero would seem to show 
that with the exception of a wound in the smiial cord uboro tUo tlurd 
ccmcal rcrtebiat (and of coiirso parftljttng tbo legs), locomotion, even 
for a conei Icrable dialaiiro, is |>o«sibIo with almoit any description of 
trovnt Jd this cose (lie Uvly was exlmmod about fonrtscti days after 
the death, and it is somewhat diSieult to anderatand why the (leeompnsi* 
(ion shoal] haro been so coiiaideraldo ns to prerent an Dutopsy. Of 
course, in tho first instance, all the tabordiimtes had combined to hiisli iLo 
matter up 


Cisp No. XUX — nccorter rtoM cCTTUitoar. 

A BirnEBSingalArcasoof tins Lind ocenrred in Uadannpnlly m 1371? 
Tlis notes of tlie case were kinity sopplied by Ur. Ward, the medical 
officer — 

On the 8lh April, a man, after Ldbngbiswifo end another min, attempied 
to commit BUicido He was found by the medical officer ot nhout 3 a u. 
lyiDg on 1)18 back on a beep of rubbish, with Ki# Ihmat cot *'Hicre whs do 
hxmorrhage nt the time, but he ha<l eridcntly lect much blood, and was 
almost polseleas j he rallied utter a while, end wm removed to the hospital} 
* * * It was fuiiod that the larynx had been completely cat acioss at its 
upper part, and the phiirynx divided, the cat extending so ninch on each 
Side as almost to expose the main vessels (carotid, Ac) The parts weie 
brought together with silk satures, and nooriahraent odmiaistcred per 
rectum, • • • . For a few days the case eeemed to progress faroni ably, 
but It soon became evident that tbe man was sinking from want of Biiffi 
cient nonrishiiient and water. • • • . Tho sntnrea had cat through, 

and, except a slight healing and contraction of the wound, generHily no 


* Dutmiion o( the ahilomen prcKlaced by Batalvsce 


t la ISU a ca«« »a« triel ia Oetohi 
inabirliaiaan was (oend guilty of 1 
skull wav fractured, and a portion ol 
Dpwards of a mile to his house, nber 


r 1 iforaMr C A Cird. acting judwot Chittoor, 
laviBg kiltvd hMliratberlaa quarrel Decraseil « 
the brain pvotrnded.aad yet ha was ahletoaalk 


Surireon Ifajor Browne relateil aca'etbatommwlvrtthia hbexpsrieace in Madras m 
March IKl ^ A **’« sshes Wire 
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effect TfBS proTicc3 Tie mnn wm tl erelcro fetl through the wound, ei 
attemota to { ata a lube U rai gh t) c tuouth ca eed a good deal of iriitntiun 
* * * 3rd Jill; —1 etient u lu good coi d t on | operated thia n or mg 
b; fieahetnag U 0 cIgeB of tle|nrt9eb re nnd below aid brongl t them 
together I; iiteritl and eztcn al entarei , (eiemata of milV, cgga and 
broth),* • • OUi Jil;— the sutures haro all cut tl rough, but the 
wou il does net gnpe ns nincli as before • • • Attemi ta to bring 

tie edges of the \roatd id the lar;ns together— after (he cit i t tl e 
pharjnx bad I eaUd— caoetd mach dijtreas it was ot I; after tract eotoi >; 
vtaa I eiformc 1, u» d A tube be] t ti tint tie wound in tbo lorjiu was 
I irt nil; closed after icpe tod o|eratons Tie titaa wni able to SieiL 
with d BIcult; h; etosii ^ the ot ei ing in I is lArjnx with I is fingers In 
April 1877, tnelre mui tl • sfter tie attempt at suicide t e was sent to the 
seisions court At ( ulda] at where on Sth Ms; 1 o was tried and conricted 
fur the dual 1o murder £(n(rnr«— Irui spoitatioa for life 

Csst No L— nEcoriat rsoii ccTtiiBOAt 
Cnerm* rjaot** a easeio wIichnmsB ttiih the eirvf J orUry thriM 
inttired til il u fullowit g <ls; It a| peered tl st a n it was arc ised in 

tl e 1 gl e b; I to ll evee nl o were in tl o act ot stent i f, In I is I iso In 

lie itrng^le wl rh ensnel o • of dem rot li i m tl o nech and lie; 
eicaped After rocein k ^1 * 1 * I tl at I e ) 1 1 sec i the j ns bers 

wl 0 I I 0 I s ed stcili g I IS 9^01 f tl at I e ha I sene 1 one of them at d 

il at tlo other cil 1 m on llo lerk with a lUac or kiife, a I both 
tnads tl c r eica e The aeeote I t ot I arn g come with tl e neigl hours 
wi.rc tei t for ai d coi fr ntel with lie wo m le I man wl 0 acense 1 tl e n 
as Ajofs 11 <3 mens brotl er state 1 ll at the occ irici co I apiwne I laio at 
sight a d tl s It was tl co t •<>■ 1 gbt 1 1 « siS d 1 1 ll o / ff r "j duy 
The C Til SJr^e. • cTitcnrO wee as full Wsi 'I fou I a 1 irre.ulnr deep 
woj to lldiecL a |arrnil;rs «ej b; a s) nrp (k I ti I li ■tru nentj (be 
woa J I I Cl j ) n n wss not ra te<l b; il e man s owi I si 1 1 tl o rarer I 
<1 (fry irdi ll ufrj a t drressr 1 I e<l blc I to Irsth 1 1 is to L-e reirr»ttc t 
la tl s caca ll at it i« not tecor lei whetl rt it was tl " crrcmal 1 r the ronu 
ri n car ti i a t»i; ll at wb» disHlrd If i was tl e latter CheTrrs ssjs tl «l 
tl s i« ll e f nl; rec r U ) rsse of • > ]o gas rriral ] but TsTtos (e>I uf 1**3 
^al C31) rs;t 1 here are several rnsrt on record wl el sl>ow tint 

woueds 11 Tolfi „ (I • rom o c ca ot I arter; and lit b ane) »« as well at 
tl • I ten »! Jugular »e du • ot | rote t a itiso from eietc • 1 g Tolu 
tar; ]«w«r sod c(et ruui !■ g s cerU n tl ila ce f r Inita re 
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Ihrmsgh Aril] a ]arg« qnautity o( blootj waa loat. Tbe woand eztondei] frost 
tbo front of the angle of the right javr to near thowmdpipo, which wna not 
wonsdcd ILe man eornrcd half an hoar, but waa apeeehleaa and inaeaaible. 
(rdyfor.rol I, p C31 ) 

Case Ko — Lir — BrcortBT MOM err inBOtf 

Ix 1631 a woman receired A wonod vhiUt in bed, inrotrmg the rigH 
carotid artery, internal jngnlar vein, and windpipe Her bod/ naa foond 
in the next room, ao that after receiTing the wound eiie had gob up fiom 
bed and bad nra aboot e/x leet * 

Aarogarda articulation withacnt Lhroat,opiniontdiffer Cherera qaotea 
acaee (p 42C) of a man who apobo tacoherenti/ , aeealao case quoted ante 
p 105 Bat note cute from TV lieherr^ m llarcli 18S3, in which the atiito 
meat that a man iritli the carotid nrter/ aerered Lad been able to tiamo 
the murderer, wat sot credited Hero again, buwercr, it waa not stated 
which raiotid had been difided It wonid seoni to ba ccrtniu that whoreia 
a diTiiioa of the external caroti I <lo«t not alws/a cause immednto dciith, 
a diTiiioo of the common carotid, atmost infoti ihl/ does so, and caitainl/ 
prereotaal] articalatiou Incouneetioo with Unaaohject. see the remarh* 
able cuee quoted in the Aeneer of Cth Februaiy 1800, in which the /ndga 
held that a man who bad a wound in bia throat "threo inches long on tl o 
right aide, boiog directed downtrarde a> <1 elighti/ {nwarOa, dividing all the 
soft itrnctnrca (auectea, &o }, down to the Tertebral eotunin, and both the 
right carotid artery and tbe jogular vein end the long nerve cords it had 
divided the dih cervical Tcrtobra, hat the epioal cord was niiiDjnrcd '—could, 
» eonsiderahlo timo after tbe wound bad been caaaed, bare male a long 
statement Tbe deceaseds child wifo was accused of having msidered 
her hasband, the jury found her not guilt/, but tbo judge {2i Peigunuaha) 
differing, submitted the case to the Roviaional Bencli It theu tranapiied 
that the police bad aupprcisad the Grat loformation sent to them, and as 
there was good reason to believe that tbe alleged deposition was a con- 
coction, tbe accusei] was discharged 

Cass Ko LIII — IIecovirt sbov curTnaoiT 
lu Eex V Banks (Warwick, 1833}, deceased after receiving a wound, 
which divided the curoti 1 arter/, the pnncipal brnnebes of the external 
carotid, and tbe jugular veins, was able to go tweot/ three yards end chmb 
over A gate, the time required for such n performauco being (as afterwards 
tested) Irom tltueu tu twerity aocotiis — vbid). 


For other cates of cat throat, see-* 

Hit < Edmcntts, 8waasea,L«Bt,I3(>I 

Keg V Cus, Carlule Sam Ats.JSm 

Caie of Earl of Euex. JS^ foond dead Is the Toirer, 

Bee * Ue7Wood.LlT(rpeoI,Wiat Aai , 16U 
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Cise Ko. LIV.— Gorcjxc ocr tiii iycs. 

In I8S1, li Tcrj brutal caso WAS tnej ftt M&njraloro, in nbicb H'O 
nionr oT a mnrtied woman, becoming tiroil of hor or joalons, gonged ont 
her oyca vrilh a curved Lnifo aud a needle, ILo woman ^cco^ercd.-~ 
(l'oi(;diirr« Udaluf, l8St) 

CIIl:^EIla giTca a caioof aman nbo gouged ont both Ibo cjci o! Ida wifa 
with bia Cngcra, and olbenriso maltreated Ler, bccanao abo dooliucd to bavo 
connectien with bim, being ttrj joang, 

Ih Sfacnagbton’a fteporta (Vof. If, -127), a case la given of a man wbo, 
having tied tlio bands and feet of bia wife, threir her down, eat upon ber 
bicast, and pnt out her ejea with a healed iron. 

In the caao of bodies fonnd eiposed (n tbo ficlda or jangle, it ebonl I bo 
remembered that the ryes aro gcnoralljr tbo parts first attacked by birds of 
prey. 
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SUICIDAL AND HOMICIDAL 

CHAPTER I. 

DIlO^VKING 

Statistics of deaths from t oleDce — Cao*esof an ctdeaia India— Asph^sia— 

DrownioB — External ai<peaninc«s m eases otdroirning— Abrasions and 
wonndi ou bo'tiei after death from drowning— Itesamd of external ap 
peannees of drowned bodf — 1 iqmd blood In ca^s of drown ng— In 
teriial appearanecs after death by drownug — Tbn heart after death 
by drowi mg— The brain after death by drowning- Abstract of ester 
ital and ii teraal appearaneea preset t in cases of death by dronning— 

Ssrarasry of proofs of deathby drowning— Doath before sabmersion— 

Condition of drowned bodies wben examined— Itosnmd of post mortem 
appearances to body of drowned-Acc dental death and so eides- 
M^e of death in cates of drowmi g— rercantago of unraixed asphyxia 
in cues of drowning— Statist es of suicides and ace dental deaths- 
Mr Gr bblo a arCiele in the Madra* Tt nes— Mr Gribble s article in the 
ilttdfo* Times eontii oed— Mr Oribblea arlicio id the Madras Ti t» 

CO t nned—Stat sties of accidental deaths in Madras— Treatmei t of 
the drowned— Method of restoring anitaal heat— Methods of art ficial 
reap ration- Howard 8 method of nitiBcial respiration— Bylrester s 
method of artiScia! respiration— Marshall Hall e method of artificial 
respiration 

“ TN England about 87 5 per cent of tbo deatbs from statist cs of 
X Violence (= about G per 1000 of population) are duo 
to accident, tlio male death rate fiom accidental violence 
being rather more than three limes aa great aa tho corre* 
aponding female rate In India, as far aa can be gathered 
from published statistics, the death rato from accidental 
violence equals about 3 to 4 per 1000 of population, tho 
malo rato in most provinces slightly exceed ingthe female 
rate In India tho most common causes of death from 
accidental violonco are drowning, &naLo>bitD, aud injuries 
inflicted by wild animals In the Bombay Presidency, for 
example, in 1883, accidental drowning accounted for about 
one third ol tho total deaths from violence of tho year. 
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'iii3 in "West Indian Provinces nbont one fourth to one third 
of tho nolent deaths occurring yearly nro reported as due 
to snahe bito and wild beasts ♦ 

236 Of tho causes leading to suicide in India, the follow* 
ing deserve special mention, either from tho frequency with 
winch they give use to cases, oi on account of their peculiar 
chaiacter — 

(1) Grief or ahame — ^This is a frequent causo of suicide 

Numerous instances aro recorded of suicide by 
wives after quarrels, sometimes trifling in charac- 
ter, with their husbands or their husbands’ 
relatives Pregnancy following illicit intercourse 
—a not uncommon result of enforced widowhood 
—has also in many recorded cases led to suicido 
from sliamo and distress and even to homicide 
In the case of males, more or less common causes 
of mental distress leading to suicide are domestic 
quarrels and peenuiary losses Instances are 
also met with of suicide from distress of mind 
arisiugfrom aiiest on criminal charges 

(2) Physical si — -Chbvers, ifcLEOD, and others, 

notice that severo physical especially abdominal, 
pain, is a frequent more or less direct cause of 
suicide, particularly among females 

(3) Reieuge — Cases are sometimes met with in which an 

individual who has been injured by another kills 
himself under the idea that he thereby throws 
the responsibility for bis death on tho person who 
has injured him Instances quoted by Chevers 
show that under the name of chandt, this form 
of suicide was a well known custom among the 
ancient Bajpoots A variety of this description 
of suicide IS the practice known as sitting dhama, 
or starving oneself at the door of an enemy or 
debtor Again, Chevers mentions a case of a man 

* Lton a iltdteei Jurisprudence far Jndta 2od Bd , p 30 
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at Singapore ^lio cut hiS throit at liis neigh- 
bour’s door in order to get him hanged 
f4) UeUgton — Sclf-destrnction from icligious motives 
were formerly of somewhat frequent occurience. 

Oae variety of this form of suioido consisted 
in the individual olTeriog himself as n s’lcrihco, 
in order to pi opitiatc one of the Hindu deities, as, 
for cxainplo, hy cnlltng liimscif nndcr the wheels 
of the Car of Juggeriiauth, or throwing himself in 
the Ganges. Ko doubt, also, m some cases of 
tall, or bumiug of widows on tho fiineial pile of 
their hushands, formerly of ficqucut occurrence 
in India, the i ictim was a consenting party * 

237« Under the head of asphyrta are included all forms A»pliy»» 
of death in which the act of respiration is piimaiily arrested, 
as, fot mstaucc, death from drowning, hanging, sulTocalion, 
and throttling t 

23S Tlie cause of death m Drotiinng is tho same ns tliat Preimtss 
in strangulation, and most of the intemal appoaianccs are 
therefore similar In cases of drowning, fiesh air is pio- 
vented from entering the luugs, by tho watei whioli has 
been inspired, and tlie blood in the lungs becomes nnpei- 
fectl; aerated V There is no longer any supply of oxygen, 
and the blood circulates in a state un6lted foi the pieserv- 
ation of life Tho action of the heait becomes gradually 
weaker until at last it ceases, and theu the person asphyxi- 
ated dies Tho action of the heart, however, often coutinues 
for some time after asphyxiation has taken place It is 
only after all action of the heart has ceased that lecovery 
becomes impossible In strangulation the process is exactly 


* lrto\ » iledieal Jurisprudence /or lnd$a, pc 31,33 
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t)ie same Tlio Lgituro iouti3 tlio tin oat compressin" tlio 
trachea or wjudpipe.pieacnts tho supply of ftcsh air to tho 
lungs, and death follows m tho same manner In lD^estl• 
gating a case of alleged drowning, tho following considei 
ations inaj be of nse — » 

(a) Previous history of persons found in the water,— 
an} alleged suicidal tendcnc} , or any inotn e that 
would render suicide prohahic 

(i) Height fiom which the person fell 

(c) Absence oi presence of signs of death fiom drown- 

ing 

(d) Absence of stakes or other objects in tho witer 

that might have caused injuries to any one falling 
against them 

239 The * goose shiu” oi cutis ansenna, is considered 
by Caspkk to be a sure sign of death by drowning This 
appcaiauce, howevci, is only to bo found when the body 
has been a few hours lu tho water, and when the luspec 
tion takes place mmediatcly after its i emoi al "Wheu this 
couti action, of the skin is found, it is strongly presumptive 
that the person must have boon abvo when ho entered the 
watei, but It must be remembered, as pointed out b} 'iayloi, 
that this condition is met with aftei death from any 
sudden shock, e g , aftei death from hangiug In cases of 
diouuing, the face is pale and calm, with a placid ospros- 
Sion , the ej es are half open, the eyelids livid, and tho pupils 
dilated , the mouth closed or half open, the tongue swollen 
and congested, sometimes marked by tho teeth (Cuk'ers 
and Got say, raiel}) , and tho lips and nostiils arc coi ered 
With a mucous fioth Caspei speaks of a remarkable con- 
ti ctiou of the penis in males who liavo gone into the water 
111 mg and states tliat he has not met with this same condi 
tion of that oigon. aftei any othci form of death 

240 Abrasions and wounds aic often fouiul on bodies 
winch hive died from drowiiuig Picqueiitly these marks 
aie tho lesultof accidental luj ny at the time of imineision 
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or to injury after imtuersion Abrasions miy be caused 
by the person liaMug come id contact with tho bottom, or, 
in the case of well®, by haiing como in contact with the 
sides in falling In the same way, wounds may he caused 
by any part of the bodj, especially the head, coming jn 
contact With any hard substance whilst lo the act of falling 
A body found in the water with a wonnd on it is naturally 
calculated to excite a snspiciou of violence having been 
employed, and caution should be exercised before giving an 
opinion that tho wound was caused before immersion The 
fact of tho edges of tho wound having commenced to con- 
tract 13 not necessarily proof that tho wound was caused 
before immersion, because this would be tbe case if the 
vound was caused lu tho act of falling, or at any time 
before orimmediately after death Itwill, to a great extent, 
depend upon the internal appearances as to whether it can 
be said that the wound was caused befoio or in tho act of 
immersion If the internal organs present none of the 
ordinary appearances of death by drowning, and there is 
a wound in itself likely to have cansed death, it would seem 
almost certain that the wound had been caused some time 
befol-e immersion, and that the body was already dead 
when placed m the water Of couise, in the case of a stab 
or a gun shot wound, there could never bo any doubt , but 
the case is different when there is a conti^ed wound, say, 
of tho head, which has produced a fracture in itself likely 
to have caused death It often occurs that the hands are 
found clenched and contain aquatic weeds, gravel, &,c 
This 13 a highly suggestive sign that tho body came into the 
water alive , but care should be taken to ascertain whether 
tho weeds are the same as those growing »n the water, and 
whether tho gravel is the same os that found at the bottom 
241 The following resume of the external appearances Eesoml of cx 
found m the body of the drowned may bo read with mfe- «rof"d^oed 
rest — 

(1) In the Shn —The presence of "goose skm 

auserma^is hardly ever absent, even in summer 
21 
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The c«h» ansertna is not, liowcrcr, clnraclcr- 
istic of drowning, ns it may bo present m other 
forms of \ lolcnt death, and also m some persons 
during life It is a Mtnl act, the result of 
nervous shod., and docs not depend upon the 
tempemturo of tho water for its production , 
still it points to recent Mtnlity 

(2) The Tongue — “ Ihe tongue is just as often found 

behind ilio jaws as between them” (CispEr) 

(3) The Sands and Ftcl — Tho hands and feet ac 

quiro o greyish blno colour when tho body hns 
Inm in the water from twelve to twenty four 
hours Tho shin also becomes comigntcd in 
longitudinal folds Tbe greyish blno conditioo 
of tbo hand is known as tho cholera hand ” 
Tho nails may contain particles of sand and 
weeds "No corrugation or discoloration of 
tho skm of tho hands or feet is over observed 
on tho body of any one drowned, who has boon 
taken out of the water witbm half an hour, 
or sometimes oven within two, sir, or ovon eight 
hours ” (CAsrEB) Tho same authority states 
that he has produced these effects by laying 
tho hands after death m ivater, or wrapping 
them in cloths kcptconstantly wot for somo days 

(4) The Gentials — Contraction of the penis is an almost 

constant symptom, and, ashasheenstated above, 
Casper has " not ohserved anything similar so 
constantly after any other kind of death ” It 
is due, pTohably, to tbe samo causa as the 
cuhs ansenriq, which Brettncr attributes to 
"bundles of unstnped muscular fibres, lying in 
theuppcrsliatnm of the true skin, surrounding 
the sebaceous glands, and forcing them forwai ds 
by their contraction, thus making tho cuhs 
nnsenna Precisely similar unstnped muscles 
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nro found in tlio siib-cntnncous cclltiHr tissue 
of the pcniH , tlic} run pnncipnlJy pirnllel to tlio 
long axis of tlio member, but \ery often largo 
bundles run across it ” Tbc action of cold aud 
flight IS to induce contrictioii of these cuta* 
ucotis miiscksj with a icsultmg contraction of 
the penis 

242 A Tcry important pomt to bo obscived in deaths Liquid blood m 
by drowning is the liquid character of tho blood Tina is of drown 
held h} some authors to ho almost tlio only ccitam sign of 
death h^ tins cause This sj iiiptom, however, is not inva- 
nablj foundj and all that can bo said of it, from n jnns* 
prudent’s point of new, la, that its absence, combined with 
tho absence of other sjinptoms one would expect to find, 

IS calculated to raise a suspicion of death from some other 
cause 

243. Tlio laogs will bo generally found greatly distended anwiafieVIFeaHi 
and filling tho whole of the c'lvity of tho chest , they will bydrowuiaff 
bo fiabby in appearauce, aud an impression made on them 
by the finger will ho preserved, which is owing to their 
haviug lost their elasticity fiom being penetrated by water 
and they will be three or four times their ordinary weight 
owing to the same cause On incision, a bloody, frothy, 
liqnid escapes The windpipe, bronchi,* and the minute 
air tubes of tlio lungs, will ho filled with tho same kmd of 
mucous froth, hut this appearance is not always met with, 
nod depends probably upon the amount of struggles tho 
deceased went through m his endeavours to breathe 
Taylor sajs “ The presence of mneous froth in the air 
pa'^sages may be logaided ns a characteristic of asphyxia 
by drowning When discovered m the lungs, a'<3ociatcd 
•n^bV, cw/I'Ac'M. at -a, 

satisfactory pioof of this mode of death ” If, howeror, the 
inspection is not made soon, t e , two or three hours after 
death, this froth nia^ eulirely disinpeai It sometimes 

* Tl e two prinioiy tube* into which tho windp p« CiriJe* 
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of Iu(lin^howe\cr, cut thoirntiils (unless tlioy Invo taken 
n \ow not to do so) to tlio quick, and lionco ju almost all 
thou bodies this appcntanco was absent 

(3) 7?e/roc/jOH of the jiems — In 28 cases in which notes 
■upie made regarding this condition, in 1C or 57 14 pei 
cent the penis uns found ictracied 

II — IhTEBNAL APPEABANCE3 — 

(1) ConditlOH of the lungs — Of the 305 cases of drown* 
mg under consideration, 278or9I 1 por cent -nore con- 
gested, 5 or I C per cent were hcalthj, and in 22 or 7 2 
per cent I was unable to find any note icgarding this con- 
dition 

(2) Position of the lungs — Of the 305 cases of diowning, 
m 41 or 13 t percent tlio lungs were large, o\ orlnppcd tho 
heart, and were boggy to tbe touch , in 0 oi ID pei cent 
they were laigo and spongy to the touch , m 18 or 5 9 per 
cent they were largo, id 12 orS Dper cent tlieliiugs filled 
half tho pleural cavities , in 5 5 or 1 8 per cent they were 
collapsed, and 173 ot5G7percent no notes weio kept 

(3) Contents of the bronchi oiid air cells of the lungs —In 
282 01 92 4 pel cent froth;y sanguiuous fiuid was-found m 
the bronchi and air cells of tbo lungs , iii 1 or 3 per cent , 
in addition to the fluid, mud was ascertained to bo present 
in tbe pulmonary broucbi and mi cells , and m 22 or 7 2 per 
cent no note was made 

(4) Heart — Of the 285 cases noted, in 142 or 49 82 per 
cent daik fluid blood was found in the right side of the heart 
only , in 1 case or 35 per cent it was found in only tbe loft 
side of this organ , in 17 or 5 95 per cent m both sides of 
tho heart, but moio in tlio ngbt than m tho loft side , m 
12o or 43 8o per cent theheait was empty owing to pntro 
faction, but in these cases tho endocardium of tl c right 
side of the heart was stained a dark colour, showing that 
blood had been there, but had been eapclled by the gases 
of putiefactiou 
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(5) CoTHhhoH of the stomach -^\n tlicso 303 c'xsps of 
Grovrninp in 281 or ^2 1 per cont tliiH iisciis nns found Jo 
be heilthy in a or 1 G per cent it wns congested , and m 
or 0 2 per cent no nolo could bo found 

(C) Contents of iJ e stomach — Of tlicso SOo casc^, lu 131 
or 42 0 per cent the stonncli contained food , in 51 or 10 7 
per cent fluid , in 1 1 or 3 0 per cent belli food and fluid , ju 
3 or 9 per cent Trecds a^ tvcII ns fluid were present , in 2 or 
G percent mndas well ns fluid, m 2 or C percent only 
tnud, in 09 or 22 G per cent it ms cniptj,nud m 80 or 11 8 
per cent no notes were Lept 

(7) Condilion of He small tnlcsUncs ^^n tlicso 305 cases 
of drowning, >u 200 or 85 2 per cent tJjo sonll lotostiaes 
were found to bo liealtliy , m 1 8 or 5 9 pei cent they wore 
congested, and in 27 or 8 8 no notes were Lopt 

(8) Contents of the small tutestmci — In D9 or 32 4 por 
cent tlicy contained ficcos , lu 97 or 31 8 poi cent tboy 
were empty , in 27 or 8 8 per cent they contained fluid , in 
1 1 or 3 0 per cent bdo , in 7 or 2 3 pci cent round worms , 
m 4 orl 3 per cent undigested food,m 1 or 3 per cent 
mud , in 1 or 3 per cent tliey contained fluid as well ns 
round woims and in 58 or 19 per cent no notes were 
made 

(9) Condition of the large intestines— In 272 or 89 1 
per cent they wcio healthy, 5 or 1 C per Qont they wero 
congested, and in 28 or 9 1 per cent no notes were taben 

(10) Contents of the large in/estines— In 197 or C4 5 
per cent they contained froccs, in 3 or 9 per cent fluid, 
in 1 or 3 per cent fluid as well as undigested food , in 1 or 
3 per cent mud, in 40 or 13 1 per cent they weio cinpt}, 
and in G3 or 20 0 per cent no notes were retained 

(1 1) Bladder —In 229 cases notes were kept regard ng 
11 IS viscus and m 227 or 99 1 per cent it was found to be 
healthy and in 2 or 8 per cent" it was found to be con 
gested 
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(12) 2?rain •— Notes wcie retained in 290 cases, m 157 
or 5413 per cent tins organ was decomposed or pulpy 
from putrefaction, m 110 oi 37 93 per cent it was normal, 
lu 21 or 7 21 per cent it was soft from putrefaction, and 
in 2 01 G per cent the brain was found to be congested 

(13) Vessels of the brain — Of 282 subjects m winch 
notes weie made 2C8 or 95 per cent they were found to 
be congested, m 13 or 4 6 per cent they were normal , and 
in 1 case or 3 percent theio was also oxtrarasation of 
fluid blood oier the surface of the bram 

(14) Condition of the (esophagus — Notes wero retained 
in 65 cases in CO oi 923 per cent it was found to be 
healthy, and in 5 or 7 G per cent it was congested 

(15) Contents of the oesophagus —Of the 05 cases, in 1 op 
1 6 per cent mud was present , in 1 or 1 5 per cent grass , 
111 1 or 1 5 per cent food, in 88 or 58 4 per cent it was 
empty, and in 24 or 36 9 per cent no notes were kept 

(16) Condition of the larynx, irathea, end tronchi— Of 
the 805 cases in 80 or 26 2 per cent their mneons mem* 
bianes were congested, in 8 or 2 6 per cent they were 
healthy, and in 217 or 71 1 pei cent no notes were kept 

(17) Contents of the larynx, trachea, and bronchi — Of the 
305 cases in 26 or 8 5 percent fiothy mucus was found, in 
9 01 2 9 per cent mud was piesent, in 1 or 3 per cent mud 
and straw, m 4 or 1 3 per cent fluid was found, in 1 or 3 
per cent mud and frothy mucus were present, m 2 or 6 
per cent food fiom the stomach had passed into tlio air pas 
sages, in 19 or 6 2 per cent they wore empty ” 

SnmmsY ot 247 To sumup, Tatloe states that the internal appear- 
b? drowD ances upon which medical jurists chiefly rely as proofs of 
death from drowning, are — first, water in the stomach , and, 
secondly, water with a mucous froth in the air passages 
and lungs As rcgaids water in the stomach, Cherers 
very rightly points out that its presence may be due to the 
deceased having drunk water shortly before ho met his 
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dcatli If tlio wntcr is salt, and tlio body is found m salt 
crater, tins would not apply, or, if tho water is of a pecn 
liar kind, or contains weeds of Ibo samo kind as grow m 
tlio water wliero it was found, tho presomption would bo 
almost iriesi«tiblo tint tlio person bad died from drowning 
In tlio ca'o of a bodj found in a well or tank, of fresh water 
with only water in tlio «:tomach of a moderate quantity, say, 
one pint, it by no means follows that death was caused by 
drowning Water in tho stomach, together tctlh the raucous 
froth in the air passages and lungs, seems to bo tho only 
certain test, or, m tho absence of wafei in tho stomach, 
tho mucous froth nlono might bo sulBcient to cause n very 
strong presumption Tho quantity of blood m the right 
vcntnclc of tho heart varies so much, that absolute rehauco 
cannot bo placed upon any opinion foimcd from tlio absence 
or presence of blood Tho same may bo said of the biam , 
and suffusion* of blood on tho biain may have been caused 
by apoplexy, under tho influence of which the deceased may 
have fallen into tho watci As regards water in the lungs, a 
case IS recorded of a boy who died fiom drowning, lu which 
nooo of the visible signs commonly attributed to diowmng 
were fonnd, and theie was no congestion of any of the viscera 
As regards the mucous fiotb, it must be remembered, that, 
owing to exposure aftei having been taken out of tho watei, 

01 owing to the incautious manner in which the body was 
handled, as, for instance, with the head downwauls, liquid 
passing out of the lungs may have removed it As regaids 
external symptoms, gi eat care should be taken in obsci ring 
the hands when tho body is lomoved, because the fact of 
then being clenched and containiog grass, weeds, oi sand, 
may prove conclusively that tho death occiiried after sub 
mersion, if, as befoie remarked, such giass, weeds, etc, 
ire similar to those found m tho water 

248 In tho case of death before submersion, it is very Deaih lofora 
rarely that watex finds its way into the stomach after tho 


• Sufm on »s a term e gn fjwg a cpse&dtng «r flow ot tray Sa U o( tbs 
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bod) Ins been placed in t!ic watei, but tlie absence of 
■water from tlio stomach is not conclusive that death occuned 
piior to submersion If, after submoision, the drowning man 
does not use to the smfacc, it is exceedingly probable that 
little 01 no watoi will ho found in the stomach The 
water is swallowed nhcu the { ersou rises to the surface 
and gasps foi air, but if asphyxiation takes place below the 
sui face, it 13 quite possible that no water will be swallowed, 
sipco with asphyxiation tho power of swallowing ceases 
This has been ascertained fiotn experiments made upon 
animals 

249 Of Dr MacKenzie’s 305 cases, m 138 or 45 28 poi 
ivlien examined cent putrefaction was picsont , m 6 oi 1 03 per cent the 

bodies wcio saponified, m 124 oi 40 05 percent tho bodies 
wero fresh and m tho lemaiiung 38 or 12 45 per cent no 
note was mado os to their condition 

250 7ho following is a lesumo of tho lotorsal po^^ 

tTnToaTn appearances met with in tho body of tho dro^med — 

oidroaaed T/ifi Ilr«m —Cerobral hypertcmia 13 most rare in tho 

drowned, but coi chral hypostasis* is not infrequently mis 
taken for it 

(2) The Trachea — Tho mucous membrane of the trachea 
and larynx is always more or Joss injected, t aud is of a 
cinnabar rtd ivliick must not bo mistaken for tho dirty 
InownisU red colour, tho result of putrefaction A white 
fiotb, but seldom bloody, is also found in vaiying quantity 
in the ti acbea, and is amost important sign of vital reaction, 
but its diagnostic valno is destroyed by putrefaction 
Sometimes a poilion of llio coutcuts of tlio stomacli may be 
found in tho trachea "Wlion Hus occurs it is du fo 
act of coughing, induced by the admi of water 
lungs -I he contents of tho stoi oiccd 

mouth, aud then diawn into the ^ • 
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itfompt nt inspinhoii llijg indicates timt tlio poison 
entered tlic iratcr during life In cises wlioio death has 
taken place from f^ucopo, Iittlo or no froth nia_) bo found 
in the trachea 

(3) The itnija •"llio longs nro completely distondod, 
almost entirely ororlappmg tho heait^ and jncssiug closo to 
the ribs Thoj arc spongy to tho fed, and when cut into, 
a considcrablo quantity of bloody froth escapes Ihe/rofh 
found in llio lungs is tho rcsnlt of the powetfnl attempts to 
breathe, and cannot bo produced by aitiCcial means It 
adheres not to the sides of tho hiouchml tubes, as docs tlio 
exudation of bronchitis or pneumonia Tho distension of 
tho longs IS duo partly to an actnal hypor'cmia, paitly to 
inhaled fluid, and partly to hy'p®*“tnnta 

(4) The heart and ^real teasels '—As 13 common to other 
forms of asphyxia, tho left side of tho heart is outuoly, or 
almost entirely , empty , tho light, on tho conti ary , is ougoig 
ed This condition of tlicheattis,thcrofore,not a diagnoatio 
Bignof drowning, and is absent lu tho drowned when death 
takes place by ncuro paralysis,* in fact, in soino cases of 
undoahted drowning, both aides liavo been found empty, 
probably, however, tho icsult of putiofaction (Offston) 
Tho same may bo said of tho accompanying congestion of 
tho pulmonary artery 

(5) The Blood —As is common in all forma of death 
where respiration has been arrested, tho blood is found to bo 
remarkably fluid, and of a cheny-jujco colour M Pauie, 
in his monograph on asphyxia, etates that he has found 
large and Arm clots in the right sido of tho heart m tho 
drowned who have not icmamed long under i>ater 

(0) The Stomach —Casper considers that tho presence of 
fluid m the stomach, coirespooding to that lu which tho 
body 13 found, is ‘an irrefragable proof of the actual occur- 
rence of death from drowning* and that tho swallowing of it 

* htuTO poro/yi I here ■ gniGes poreljt a duo to tudijen ceaaat on of 
fanctiooa of tho tUsI pervocentiea 
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must lia\o been a vital act of tlio individual dying m tbe 
■watei 

iV i? — .Putiefachon in tlio drowned in most cases com- 
mences in tbe uppci pait of tbe body, and extends down- 
wards Tbo face, bead and neck are first attacked Tbis 
IS tbo icverso of putief action m au * 

AccJentai 251 Tbc greater nnmber of deaths by di owning occur 

amongst women, witb wliotn it is a favourite form of smcide, 
especially in Madras and Bombay Tins piedilection, how- 
ever, IS only natural, since tbey aro tbe persons who draw 
watei It 13 also only to be expected, considering tbe 
cxtiemoly dangerous manner in wbicb women and young 
girls aro to be seen every day standing poised on two out 
]utting stones, and pulling up a heavy chatty or otbei 
utensil of water from a well, that there should bo many 
accidents but still, allowing foi oil this, there is littlo 
doubt that a great nombei of these reported accidental deaths 
and suicides aio in reality murders It would be a good 
thing if distiictmagistiates were to isanean order that every 
case of accidental death oi suicido should be sent mto the 
nearest hospital for post mortem examination The following 
hint may be of value to village and police officeis, whoso 
duty it is to conduct tbo fiist local ezommationa "When a 
female deliberately commits smcido, she generally takes one 
end of her cloth, and, passing it between her legs tucks tbo 
end into the part round her waist behind This is dono 
fiom feelings of modesty, lest when the body is found and 
taken out, hei person should bo exposed At the same 
time, it would be dangerous to lay down any rule with 
refeicnco to the presence or absence of this s gn It 
m ght however, serve as a duo for furthei enquiries It is 
not unfrequent in Northern India to find that suicides have 
attached weights to tlicir bodies before pimping into tbo 
water Cheveis mentions seveial such cases When bodies 
are found tied hands and feet, or when a heavy weight 
IS attached, a suspicion at once anses that death is due to 
* UrsBiKoa Afeditdl Pot ee 
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^ lolcnco of a bomiciil il inturo ratlicr tlian to suicide But 
even in this ca*© no Milo can bo laid down, becauso tlicro 
nro two recorded eases of indubitable suicide, in wlucli tlio 
deceased, one of wliom was a good awiuitncr, tlicmsclves tied 
their hands and feet so ns to insure speed} death In a 
ease of this kind, tho first IbiDg that should bo done is to 
exauuno whether tho knots could bare possihl} been tied 
by the deceased’s teeth As regards many of the symptoms 
of drowning, it maj bo said that it is almost impossible to 
laj down a hard and fast rule regarding any ono of them 
Tho great tiling to ho ascertained is, whether tho death 
was caused by, or prc\ lous to, tho immcision 

252 Devseoie, whoso experience in cases of drowning Tereent ga of 
IS aery large, says that tho eases of unmixcd asphysm are p”lj*xa*'^m*ea»c 
as two in eight (23 per ceot ) , the cases in which no traces howniag 
of asphyxia exist, as ono m eight (12| pci cent ) , and tho 
mixed cases as hro m eight (62^ per cent ) In eases of 
puro asphjxia, death has been cansed by immersion only, 
lu eases where there ate no traces of asphyxia, death must 
have been caused previous to immersion, but ovon those 
cases may not bo duo to ci imioal violence A person might 
bo seized anth apoplexy and tumble lulo tho water dead, or 
a pei son accidentally falling into a well from a height might 
fracture his skull so as to causo lastantaucous death before 
ho reached tho water ihes© cases aro rare, and it may 
bo safely said that when a body is found m a well, with 
no traces of asphyxia, a very grave suspicion arises of 
murder having been committed In tho remaining 62 i per 
cent of Cases, the causes of death aro due partly to asphyxia 
and partly to other causes, such as disease or mjuucs 
The body of a poi son who had fallen into the water in a fit, 
would probably show traces of both apoplexy and drowning, 
and, in the same wa} , a person injuring himself m the act 
of falling, would probably die, not only fiom the injuries 
received, but also from asphyxia Where injuries are 
found, it should bo carefully noted whether such injuries 
could have been caused in the faU As regaids the attacks 
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tlie excess amountj oi about 600, is probably due to tins 
cause But wby la it that tho remainder, viz , about 1,000 
of each sex are accidentally droimed, and why is it that 
theio are so many children drowned, who certainly me not 
so much employed m drawing water as adults? There 
IS reason to fear that a largo proportion of these reported 
accidental drownmgs and deaths from snake bite are in 
reality murders Dr Chevers, in bis work on medicaljuris 
prudence, sajs *lho latter gentleman (ilr Alexander) 
informed mo that when he first went to Chumparun, ho was 
astonished at the number of persons reported daily to have 
died from drowning Tho persona so dying were piinci 
pally women and female children It struck him ns suspi 
cions that so many shonld be earned off daily in this manner 
He therefoie issued positive orders that all bodies should 
be biougbt in £oi fost mortem examination, upon this, the 
reports decreased wonderfully Ho behoved that many of 
the persons reported to havo died in tins manner had been) 
made away with ’ In another place ho also mentions that 
a police superintendent having adopted tbo same tactics m 
two different districts, it was found that a largo proportion 
of deaths reported to be accidental were, on examination, 
found to be murdeis, and convictions were subsequently 
obtained * A generalorderof this kind seems to be leqmred 
in this Presidency Ten years ago it would probably 
have been impossible to carry such an order ont, but now 
that dispensaries are being established in almost every taluq 
town, it IS feasible, for there is, generally speaking, a medical 
man within fifteen to twenty miles of every village At 
present, it is left entirely to the village pnnehaycts to decide 
as to the cause of death These punchayets are formed 
of Ignorant villagers many of whom may be, perhaps 
interested m hashing up what is tho icsulb of domestic 
quarrels In Native Surgeon Itatriunm jSfoodofry 

• In the on® d str cfc setenty serea pr soners were gubaeq cntly cl arped 
w th nittiile of tl irty sere jergona n-hoao dantha 1 nl been reported na 
Dec dental and n t 1 e other oat ot fittoca dentba reported as accidental 
ten a-ere proved to boJnQrders 
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wrote 03 follows in the Madras Quarterly Journal of Medical 
5cjcnce regarding punchayets — ‘Thej perform their tem- 
porary doty very reluctantly, pay no attention to the pro- 
ceedings at the inquest, and are glad to get rid of a 
rexatious task by finding ony verdict thoj please ’ If 
there is no medical opinion available, the proceedings are 
often made nso of to extort money If a crime has occurred, 
the guilty parties probably liavo to pa^ smartly for hushing 
it np, and the profits aro shared by the police and tho village 
magistrates Mr Malabnri, in his recent eloquent appeal 
regarding tho re-marriage of widows, points out how often 
tho career of a virgin widow ends in shame and crime, and 
it IS to be feared that many a domestic scandal is hushed 
up by tho ‘ accidental’ death of the guilty paity Truth, it 
13 said, is at the bottom of a well, and if she 'nould only 
roieal the secrets she sees doau theic, the cuttam ^ould 
bo raised from over many a traged; 

260 "From the last Administration Keport, howovci, m QrbMe* 
wo gather that tho actual loss of life from wild beasts was S/adlaiVim"** 
only 189 In calculating tho number of snake bites for the coQtinva*! 
distiacts, wo have therefoio allowed an average of 100 to 
each of 19 districts Madras city and tho Nilgins we have 
Omitted, os tho circumstances there arc exceptional, and 
Bellary and Anantapooi aro taken together Adding, there- 
fore, 100 on account of snake bites to the accidental deaths 
and suicides by diowning only, wo arrive at eomo very Sur- 
prising resnlts The districts seem to fall into three groups 
In the first of these aro Viz'igapatam,NeUore,Cacldapah, and 
Koith Arcot, and in these districts ouo death in every 30, 

30, 33, and 40 respectively, has been ascribed to one of these 
three causes In the next group there are ten distucts, 
tiz , Ganjam, Godaven, Knstna, Bellary, Chmgleput, 

Madura, Canara, Salem, Coimbatore, and Komool, where 
the deaths from these causes range from 1 in 47 to 1 m 56 
In the last group there are only five districts, ttz , S Arcot, 

Tanjore, Tnchinopoly, Tinnevelly, and Malabar, where the 
proportion of deaths from these caoses varies from 1 m 64 
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to 1 m 128 of tlio tolnl dc'itlis from all causes Now, it is 
i-atlier romarLaWo to notice from tite'se figures that in those 
districts winch most nboiind m water and wells, tho deaths 
from diowmng aro of less fiequent occurrence than in the 
inland districts As regards snahes, wo fancy that in 
reality prottj neatly every district ts the same, but we find 
a veiy remarkable difference m tho figures reported TJn- 
foitunatcly, deaths from wild beasts are lumped together 
w itli snake bite, though probably m sotno districts, such as 
Chingleput, Tatijore, and Tiiebtnopoly, theie aro very few 
deaths from wild beasts lu Cbingleput 95 deaths aro 
repoitcd, in Taujoro 185, and m Tnchmopoly 1G9, whilst 
in S Arcot there aio no less than 200 In Ganjam, Viza 
gRpatmn, nud tbo Godnvcii, where there should be a largo 
number of snakes and wild auimah, only 68, 67, and 87 
deaths fiom this cause nro repotted lu Cnddapah thero 
were 132, and m the neighbmung district of Bellary there 
were, over a 1 *rger esteut of countiy, with about tho same 
populatiou, ouly 73 deaths Tho difference between Cud- 
dapali and Bcllary, as legards deaths from drowning and 
smcjdo«, IS also remarkable, wlien it is remembered that 
the circumstauces of both districts are very similar In 
Cuddapah, in 1883, there were SS2nccidentnl and89 suicid d 
deaths, whilst in Bellary there weio only 240 and 70, res 
pectively lu evety district tlio accidental deaths are 
greatly lu excess of tho suicides but it is remarkable, that 
in the thickly populated districts tho suicides are far less 
than in the poorei ones, wheie the population is thinner 
Thus, m Tanjoro, there were only 4 suicides, but 249 acci- 
dental deatl s fiotn drowning, m South Arcot, 21 and 294, 
in Tnchinopolj , 12 and246 , aud in Malabar, lb and 386, 
respectively The highest number of suicides is repoi ted 
from the Godavcn, Kistna, and Coimbatore districts, where 
there were 122, 107, and 106 Another strange thing is, 
that whereas in most districts the figures aro pretty nearly 
the same one year after another, in others there are most 
extraordinary variations For instance, in North Aicot 
there were, in 1882, no less than 641 accidental deaths front 
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drownuig, tvIiiUt lu tho {ollowmg year tlicio 'nrera only 
628 In Coimbatore, ou tko other hand, there Trcre 3GS 
deaths from the Bainc canso m 1682, but 43C lu the neat 
> ear 

26t* the figures of ILo op-country distiicts aio Jfr finbiVs 

compared 'vzth those of Madras city, no ogam find somo j/irfrajj/wes— 
Etnhiug differences Wheiojas in Madias the proportion of 
accidents and suicides to (ho popnlntiou is at tho i itio of 1 
in 8282, m almost all tho districts the ateiago latio is far 
greater Tanjoro alono is soinonrhat better than Madras, 
the ratio there being 1 lu 8420 Gaiijam comes next nith 
I in 7770, blit ne cannot help suspecting there must be 
something wrong lu tho reports of this distiict, for all the 
rest are far behind 'the worst is Ciiddapah with 3 m 2107, 
and i»eIloro and Coimbatore come next These figures go 
to show that tlioro is graro reason for supposing that a 
largo number of the reported accidental deaths, suicides, 
and snaLo-hites are m reality homicides Steps should be 
taken to sift this question thoroughly " 

Tho following remarks from 27i« Xnacct on tho luoie.ase 
of suicide may he mtcrcstiug 

262 "Tliero seems no doubt that a notable increase of Tm lancet on 
cases of suicide is lu progress among cirilised nations 
Comparatiro statistics are liard to oblaio, and aia often 
open to question, but that tho present century has wit- 
nessed a steadily increasing piochviiy to suicido in Curopo 
seems indisputable A leccnt wiitcr computes the suicides 
of Ijurope at 00,000 annually, and lielierea that while this 
numbei represents the recognised cases of Buicidc, we 
should requuo to double it lu order to reach the true figuie, 
and to include secret or untecogmsed cases Germany 
affords the largest relative proportion of cases, France and 
England follow next ui this order, while Spam, Ireland, 
and Portugal are very little given to suicide Ihe Scla- 
vonic raco IS the least suicidal in Europe As a general 
rule, suicide is relatively more frequent among tho civilised 
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and cultured than among tlio jgnoiant and baibarous 
The list of notahlo suicides is a long one, and includes men 
in the very front ranlc of literature, science, art, politics, 
and war 

Caseiofiucde 263 “ Tho causes ofsuicido arc numerous and obscure 

Probably no question opens up more diverse or more abstruse 
problems in sociology than tho inquiry into the reasons 
that tend to mohe men weary of life Racial idiosyncrasy 
(itself a veiy obscure subject, and capable no doubt of 
further analysis), degree and quality of the civilisatiou 
attained, typo of intellectual development, religion, the 
seventy of the stinggjo for existence, disease — all these play 
then part m determining whether a larger or a smaller 
proportion of persons of unstable bi ains will elect, “ to bear 
the ills they have” or, “fly to others that they know not 
of ” Alcoholism is alleged to be the chief obvious cause of 
suicide m Noitbern Europe, but before we can admit this 
doctrine we should require to investigate the causes of 
alcoholism itself, to determine how far it is itself a symp- 
tom of nervous instability, oi an index of misery, over 
pressure, or boredom No error in sociological inquiry has 
been more widespread or pernicious than the tendency 
to accept alcoholism os an ultimate fact, requinng no fur- 
ther explanation or analysis, nnd to trace to the fact of 
alcoholism all tho deplorable ovils which follow m its tram, 
without regard to tho pre disposing causes or tho asso- 
ciated conditions The same hereditary or racial pecuhan- 
ties that incline one individual to alcoholism minus suicide 
may incline another to alcoholism pZus suicide 
Effect* cf 264 “ It IS very striking that absolute want and desli 

Bu cide tution do not seem to be frequent causes of suicide The 

abjectly pooa and the uAtoUy ignorcuit do not m any 
considerable numbers seek to terminate then misery by self 
destruction To inelmo to suicide there would seem to be 
required a sharp disparity between either tho present and 
the past social condition of the individual or between his 
desires and Iiis attainments Tho hereditary or chronic 
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pinper, however misoraUo his stile, nrol} tlmiVs of 
violently tcrmnmliiig his "ufforings, prohibly hcciuso ho 
has becomo nccii«tomc 1 to them, or his only n vnguo 
rcili'ilion of tho difTereuco between wlmt is and what 
might be. On tho other hand tho man who has fallen from 
comfort anil eocnl consuloration to utter need ism danger, 
bccaueo ho vnidl} realises tho contrast between tho 
pre'cnt and tho past Somewhat parallel is tlio fact that 
it IS the more intcllectnally gifted races tint nro most prono 
to seek refugo m auicide The intellectual German or tho 
sprightly Frenchman inclmo to self destruction, whereas 
the phlegmatic Slav has uo snch incluiatiou It is m this 
connection that ihosorj unwclcotno fact of tho tendency 
of education and culture to mcrcaso tho pioclivity tosuicido 
finds its explanation Education, while immeasurably 
iDcrca«ii g tho uscfulucss and cnlaigiog the enjoyments of 
the ladiridual, also muUiphes Iiis wants, no 1 if thosonants 
cauDot be reasonably satisfied, irritation and unrest onsuo 
and may pro disposo to emcido 'W’o must rccoguiso this 
fact, and it need occasion no surprise Ihe men wl oso 
mmd has expanded by science, art, or letters cannot bo 
satisfied by ignorant Uodgo with a hunk of bread and 
cheese, a pipe, and a quart pot Ibo former has aspir- 
ations which cannot bo stilled without danger, and tho 
gratification of which may be beneficial not only to himself, 
but to Ins fellows 'I ho enormous benefit of education is 
that tho new wants which it creates are m the mam intel 
lectual, and that their leg timato satisfaction tends to wean ^ 

tho individual from tho gratification of the senses ihe 
conclusion to be drawn is not that the penis of education 
outweigh or even seriously detract from its advantages, 
but that as education spicads adequate provision must 
bo made for the satisfaction of thoso new wants which this 
spread involves 

265 ^V‘o are apt to attribute tho growing tendency to om pr-ssora 
suicide to tho nervous wear and tear of an ago of oier- 
pressure, to the railway, tho steamboat, tho post, the 
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reatoriDg an mil 
heat 


268 Tlie frst of these incljcations is earned out by 
covenog the patient tnth blankets or flannels, applying hot 
bottles on the feet, legs, loms, and arm pits The second by 
applying a mustard plaister over the region of tbe heait — 
or better a hot mustard poultice — and rubbing the hrubs 
upwaids, that is, towards the heart, and giving the patient 
small doses of somo volatile or aloohoUo stimulant 'Ihe 
neivous system may be roused by stimulants, or electricity, 
or flagellation with a wet towel Secondary mischief may 
be pievented by watching the patient carefully for a few 
days, and attending at once to any inflammatory comphea 
tion arising in internal organs 


Mekhodsol 269 There arc three chief ways of carrying out artifi- 
cial respiration,— Howard’s, Syli ester’s, and Morshall 
Hall s, named in their oidcr of merit 


iToward » 270 Howard’s direcf method is employed as follows — 

”c*6l leiV Instantly turn the patient’s face downwards with a large 

tea firm loH of clothing under the stomach and chest Press 

with your weight two oc three times, for four or five seconds, 
each time, npon the patient’s back, so that the water is 
pressed out of the lungs and stomach, and drams feebly 
downwards out of the mouth Then (6) quickly turn the 
patient face upwards, the roll of clothing being now pnt 
under his back just below the shoulder blades, the head 
hanging back as low as possible , place the patient’s hands 
togethei above his bead, kneel with the patient’s hips 
between year knees , fix your elbows against your hips 
Now, grasping the lower part of the patient’s chest, squeeze 
the two sides together, pressing gradually forwards with all 
your weight for about three seconds until your mouth is 
nearly over the month of the patient, then, with a push, 
suddenly jerk yourself backwards Rest about thiee 
seconds, then begin again Repeat the^e bellows blowing 
movements, so that the air may be sucked into the lungs 
about eight or ten times a minute Remember, the above 
directions must be used on the spot, the instant the patient 
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IS t^Vcn from tlio witor A momoni’s fleliy nnd success 
nnj bo bopcloss A s foou ns tlio water is pressed from tbo 

Jungo all clothing should bo nppcd nwoy from the chest 
nnd thront In innlmg the pressure either for the removal 
of the water or for brcathiog, locroaso it gradually and 
ihoronghl}, and suddenly let go with njerk With women 
nnd childrc-D u«e less force Do not stop these moveinents 
under au hour unlcsa tho patient breathes Be cftreful not 
to interrupt the first short nntoral breaths If thej be 
long apart, carcfullj continno between them the bellows 
blowing movements as before 

271 ^ jhc»lex*» 1 xethod — Grasp the patient’s arms above 
the elbow and puH tlicm upwaids until they meet above 
the head , tins has the effect of causing the air to cutei the 
Jungs and imitates natural inspiration Neat bung the 
arms back to tho sides, and repeat this upward and cloim- 
ward motement about fifteen or sixteen times in a inioufo, 
aud continue doing so until tho patient breathes naturally 
or all hopes of his recovery aro gone 

272 Marshall Hall’s method — This method is easy to ffiiJJ t 

carry out but less efficient than either of tho foregoing, 

although certain nnthontics have recently claimed for ifc a ‘ 
superioiity over all other methods Tho body is rolled 
half over — from the position of Ij ing on tho back — to that 
of lying on tho sido, when tho arm winch is uppermost is 
pulled forwards out of the way, and piessuie is made on the 
sido of the chest to expel as much mr as possible Tins 
corresponds with the expiratory movement Ihe body is 
then rolled ovei on the back (tho inspiratory movement), 
and these movements aro repeatel at the same rate ns m 
Silvester’s method 

273 Artificial respiration has been snccessful after five 
hours apparently suspended animation 'When breathing 
IS properly established, cover the patient with vrarm clothes, 
particulaily warm 1 lankets 
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Cas* No LV. — UisTAKE% case or drowmno 
CilETERS gives UiB folloiving remarVftble cnso of itiistaken post mortem 
signs, ivliich allows hoTvcanlinnsa medical man alioald be before cociraitlmg 
himaelf to an opinion Di. \Toi>dfoid, at Calcottn, mode a post mortem 
exaiQination of the bod; of a European laitor ut the police dead boose 
lie found the clothes satnmted with water Snnioua froth was roond the 
uoitiiU (he hands vrereeomewliatsoddened, bnt the boots, which were wet, 
had preset ved the feet It nna twenty four hoars after death, and deco>npo> 
sition wns advancing rapidly. Ihe elrin was vesicated and the body covered 
with pirticles of sand Ihe vessels of tho bmin and the i ight side of the 
heaib were engorged* with blood Iho lungs and otbei viscera weie highly 
congested He certified that deceased died fiom submersion in water The 
coroner letniBed the certificxte for esplauntio)), as the police repoited that 
the deceased had died in the police loch up from snopleiy. The clear 
BSplamtiou wa«, that the body had been earned fiom the !ocV up to the 
dead houie, a very snail godonn, with 0|*en windows, only throe feet from 
the giound It was placed on a table nn ler n window on the west side 
(Sin had fallen lo torrents all night, and the wind blew fioxn the west. 
Hr IToodford found ibe body on a table in the centre of the room Tho 
clothes were, as we have seen, saturated, and the body was covered with 
particles of ennd (Dr. Woodford oWerves tlist, lu Bengal, drowned 
liodies, irhich have not been disturbed, are invaimbly covered with parti* 
clca of Cue tend ) The sand 1 ad beendiiven on tn the body by the laiu from 
the loose plaster at the npper pait of the window cornice Cheveis re- 
marks ' Thus all the osnal eiternal appearances of d-nwning picaoiited 
themselves, and the internnl moibid appearances weia simuleted by those 
of apoideetio death ” It eeenis, however, that in this case two important 
Internal symptoms were vrantiiig, which shonid have led Dr Woodford to 
make further enqnines, vis, tho absence of any water in the stomach or 
lungs, and the absence of mneons froth in the lungs or nir vessels If a 
persou had been drown'd and had presented tho internal symptoms record- 
ed, it IS erceedinglf Improbable, though not impossible, that there should 
have been no water in the etomach and langs and no mnenns froth m the 
air vesseU Tho fact of miicnus froth round the nostrils should have 
shown that the water could not bare escaped from the stomach, and cleared 
the air-vesicIes, by rough handhug of the body The abovecase is very 
interesting as ehowing wbat cue is iieedelin a post mortem examination 
of bodies foand drowned, and bow little confidence can be plucod upon the 
snpcificial signs. 


That IS, «ver-dt*t(Bd(d srith hlool. 


liar confwtiou. 
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Case No LVI — AsoinES docbtfcl case cr dbowmsc 

Caspes (,iTes t 1 o caso of a niun f»und drowned ten weeks after he Lnd 
boon tnistej lie h>d gone to diseliarK* somo rent dno, and the receipt 
was found in I is (ockct, but a docsment whu.1i it was known be bal tnken 
with him was niiaiing The bixlj was, of course, estrcmelj putrefied, the 
ercs stsnne and the ton;;Qo firm!/ wedged between the teeth On the 
left Side of the throat there was a whitish depressed mnik, two lines brond 
The lun^ wero inncU distended left side of heart empty, and the right 
filled niih blood, wl irh was rather dnrk And (ready The trachea still con 
taiued a imall qaantity of bloody froth Ko water was found there, Dr m 
the fangs or stomach Ibe brain had become converted into a bloody pap, 
and coaid not be examinail Ibo skull bones, however, weie niiinjnrad 
The daodennm* aa 1 aMophn^us (or food pipe) wero chemically examined, 
but showed no traceof [loisoa * XTegavo itaaoaropimen (1) that deceased 
1 ad died from asphyxia | (f!) that it was |>oaaibte, and indeed probable, that 
this bad been occasioned by drowning, (3) that the high degree of patre* 
faction in which the body was, prevented any certain conclosions being drawn 
from the mark fosnd opon the neck, (1) that, toppoiisg death to have bean 
esased by drowmag, U canoot be determined, with any degree of pioba* 
bility, whether it has been a case of homcids, aoicide, or accident ” 
After several mooths the missing document was foand, and further judicial 
iDvestigatloni placed it beyond doabt, that id (his case the death from 
drowuing Lad beea suicidal 

Case No LVtl— AaoTnea cast or ubowsiko 

In the following ease, quoted by Caeper, of an epileptic, who was foand 
drowned with bis face la a aballow torf pit, we give, as an example, the 
t*rtafini “ minnte of the exainination* Ibia la a docQmeDtDpon whieli, in 
Germany, great stress is laid, and the repoit itself will show with what 
care the essmination was eondneted, and bow every point of importaoce 
is touched upon — 

A -^Eitetoal lospectioo 

(1) The body is fire feet fire inches la length, apparently Aboat forty 

years old, well noanabed; has An abundance of light brown ban, 
the eyes are bine, and the tongue lies behind the teeth The 
tongue IS covered with mad, patticnlarly towarda its point 

(2) Piyor mortis does not esist 

(3) The colour of the body Is the usual corpse colour, only the abdomen 

IS gieeii from putrefaction, and the whole conntsoance rel front 
post ntoritm staining, proved to bo soch by incisions t 

([A) Aboat the middle of the forehead there are two spots situate one 
above the other, of a reddish brown colour inclining to yellow, 

•The iuoimum U the first port of the imall latMina.bsias rentlaaous above with 

the slODiach 

+ The deewMeat found fleed, Ijiog on hisface sadwithithaUEmmeriediaaihanow 
insdil/ puddle dose to the bank, 
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bnrd to cut, roUDduh in form, nitd about tbrce-quortersof an inch 
in dinmetor Incision tbrough tbe&o spots biongbb to Iigbt no 
extravasation of blood 

(S) 1 bo ndge ot tbo noso displaced the same condition already described 
ut dor Ko 4 

(C) Ibo postonoi anifaco of tbo nppor ostromities, several parts of fbe 
face, also tbo bacicot tbobodj, aro soiled with mud 

(7) The bands and foot aro bloub, and bolb, bat particnlnrly tbo former, 

disploj loDfttlndinal corrugations, ospcciallj on tbe bngers 

(8) 11 0 skin on tt a inferior extremities and on tbo right arm displayed 

the condition tormed cuitt antenna oi “goose skin " 

(9) >'o foreign bodies oie fonnd in tbs natnral cavities, with tbo cxcep 

tion ot Bomo mad lemoted from tbe fancos 

(10) At tbo oitemal angle of tbo left eye, aftei removal of tbo mud, a 

dark blaigb red coloration of tbo npper and nnder eyelids became 
visible, iTbicb, vrbea loosed, betrayed a tridmg eslraraBatiosi 

(11) Ibe nock and sexual parts are natornl, and there appears nothing 

sUo to remark on tbe extortinl surtaeo of the body 

S'— Internal laipectiDn 
I— OpsntBj <•/ the Cranial Cantj/ 

(12) Tbo soft parts covering the crsninm display nothing nnniasi Ttie 

skull bones ore ooin|ared, end are of lbs unasual Ibickness ot three 
lines 

(13) Tbs vascoUr tnemngos* display a visible, bat not oxtraordioary, 

degree ot congestion 

(It) Tbo brain i» firm, but not mneb congested 

(15) The lateral veotriclesf- ero tolerably wall filled vritb serum, tbo 

cboroid plexusesp tolerably congested 

(16) The cerebellum^ is quite norma) 

(17) This is also the csso with the pons Vsrohi ai d the medulla oblon. 

gala 

(18) All tbo Biousesll are luncb congested 


• Tb* vtn aretb*ioeniT>rane»eOTeilBg tba brain and ipinaleord i L»re those of 
the brain belns referred to 


t Tbe eentricVe of tbs brain arasiwees rormed In that oreaa during Itii derej/ujraenh 
The lalerel emln«1« are two in ttaaber eitnaUd one on each tide deep In the brain 
ttib«tanc«aad are formed^ the upper part of the general ventrlcnlar epace in the iste 
rioT ot the brain 


t The cherotil plrruKi are desw vasniler actiroiks in the lateral vcntrlclei of tha 


I Theem’ictlum le tbe inferior part et the bTnialjinS below thecerebmia 
n The ■inn>*> of the elmll arelarcereaane tanals tarlOE their walli fa the maforitr of 
CMei lorucd partlj bj thebenee theuaeltn 
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(19} Tbe rranii (or bones forminf* tba bua of the sknll) is nnin 
jure 1 uiJ ilcro is uoiLing c!so to remark la rcgunl to tbo cranial 
canty 

IL— Opemej p/ (As TAoroz 

(20) At) tbe organs are in their natnnti position Tba right tang is 

partially connected to the ribs by moans of old adhesions, both 
longs are darker in coloor than nana), completely Stling tbe 
thoracic canty and are very fall of blood, wilbont being ezees* 
sircly so There is no water in the Innge 

(21) The large blood Tcssels are also not nnnsnaliy congested 

(22) In the p^neardinm* there utho nseal quantity of flnid The coro« 

noryt Teasels of the heart are very strongly congested, and tho 
right side of that organ is torgid with dark and perfectly fluid 
blood, while tbe left ii empty 

(23) Tbe trachea (or windpipe) and toiyns} are empty and in no respect 

abnormal , mnddy mneous flows downwards from abore doring tba 
examination 

(21) The ecsophagoi is empty 

(25) In tbo left plearal canty tbero are abost tbreo onnees of bloody 

fluid 

in —Opening c/ (he AMommet Oeitfy 
(2C) All tho organs oeeopy their net irat positions Ihe stomseb is full 
of a greenish yellow watery Sold, m which tbe remains of food and 
tome nnd can be reeogoized, in other respects lt,is normal 
(27) Tbs pancreas Is normal 

(23) The lirer is strongly congested with dark flaid blood, the gall bind, 
der IB fall 

(29) There is nothing remarkable abont the spleen 

(30) Tbe mesenterics| and oinentaj are very fatty 

(31) Tbe kidneya are much congested 

(33) In regard to tbe ii teslince we bnvo ouly to remark that the large 
one IS full of fmcal matter 
(33) Tbe nrinary bladder is empty 

(31) The tena cava ascendensU is tolerably distended, With dark floid 
blood 


sti fibrous anO ■« 
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OCTIINKS OP UEDICAL JUUlsrRODENCE. (ci8E 

At tliQ cloBQ of tho dtsBeclion, llie uiodical SnspcctOTB {,avQ it as tlieu 
opinion — 

(1) ILab tho doccasod liad died from apoplexy of Ibo Icart aud laog^ 

(2) 1 hat death had occoired m a muddy fluid, 

(3) That the dccaaaed moat, thoceforo, hiiTo boea alire vvUeu bo foil into 

tho water 

(4) In anawor to a queation tho ecchyinosia of thoUfteyc, dcseiihed 
under No 10, la not to be iei,ardcd oa n cuaeo of death. 

r. a I * 

(Signed) Caaper (Signed) LUtlce 

a « « t 

Joidan Didanitt 

The report of Ibo oiamination la, lu CeriRany, a different document, and 
coiilauia ibe opinion of the doctoia, baeod on tbe facU elicited by the 
examination We giro te eWente tbe report of the lame case — 

UedlcQ.tegal report in tbe natter of tbe inquiry reepcetlng tbs 
mode of death of If 

n 8 B 2 | 

"In conformity wiib tbe directiooaot tbo rvoyal Sietuct Commission of 
Oharlottenbuig, dated thofithot tbistnontb, and referring to llis nboTS* 
mentioned inquiry, wo liAT* Ue honour to transmit to yon the followiug 
document, constitating the medico legal report reqniicd — 

“According to report, II II , who hnl bean for many yeais afllioted with 
opilepay, disippeared njona ceiliim day, hie body being soon tbereuftec 
found lying otoae to tbe bai h of a turf pit near Ohnrtoltenbarg ( he was 
reported to hare boon robbed, an^ therefore a medico legal otamn ntion 
wni roi dered iioooBaary lUe dieeoction wae perfurined by tbe subscribing 
medical icsi cetera, oo tbo SCtb of March, with the following roauUs" i^ 

A — Zxternal Examination 

(flero follows, word foi word, tbe report of tbo anatomical appearances 
as given above, to winch is added tho following opinion i) 

“ In our provisional opinion we have nasumsd oa probablo that tho 
deceased had fallen into tbe water olive, and tbcrein met his death, that 
ho consequently was diowned. ond wo must still maintain tbia Mew For 
not ouly were tbe signs of every other specios Of unnatural death awnnlhg, 
Biuco the tiifliug occhymoeis desoiibod nnder No 10, being in no way con< 
neetod with any importaot organ, could have I ad no inOncnce whatever in 


• Ursa otiT—erproTea— slcaea The deciasn letter* are » j u i— ‘VerB#if»en, 
genihiDlst. uatericliriebrn 
t .tetumut iviira 

J TbeM ar* tholffnatBrciOf tbe legal oBcW pre«nt, aatt el the**ornelerk 'bO 
itrew lip the minute 

S The reterenre sumeraUortbecormimndtas ilocumenU 

II IntbU raie no doeumeats were given ne.oair a eorrot the tulauteol thedliicctioa 
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I>r^>.Infjrc letili, «icl »lic mail;# upon Us firtltcal oiil nosa (mantionail 
um’er No* < aid 5) were tary pn tmblj mvio alter deatli, and were at 
acy rute of do importanco •tlmlevei ■ tint thn reaulti of the ({is«octioii nUo 
rvrealed (lic exi«tciice iii the boly of nio#t of tlis nppearnncca aaunlly 
found HI t> oeo dron-i c } Amon^tt lliete, nieJiou le^iil exj erienca enables 
□a to recLoii i) e LIuiali coloration and vrriuklei] condition of the altin npoii 
the I an la and feet (7),— n-hich of ihcmielrcs, hotrcrcpj only piore that 
tbo body tnnet hare lain aoma timo in tlia water— the eo called eutii 
amerii i, which was qniie dixtioct in certain part# of the boly (8), the mad 
foiinl IQ the faiicea* (0), anl alm^ with those external nppenraucee 
cl the boly, the e^rretpoiiiinj internal one#, which taVeii toi,ether, are 
extremely dcmonetnitire, tu , the xteibla ^ngeattonof the cerebral mem. 
brai es (13\ and of all the cerebral ainosea (18) the cong;<attoii of the litnge 
("0), of the coronary reiscU of the heart, and of the right side of the 
heart itself ( ’3) , the remarlabla dislrnaion of the Inn^a the congee* 
lion of the brer and Lidney# (S3 an I 31}, mid the flaidicy of tbs blood lu 
the bo-iy generally (CJ m d 3t), whnh, ne well ae the Hppearnnees fonnd in 
the stomach, muit bo icgarded ns particularly import int eymptome The 
etomsch was (list ended with a walory fluid, id which weie distinctly visible 
isolated particles of oibI (20', precisely similir to that whitli we found 
U|on the toigao and in thefaacc#, from which it iDContestahly follows 
tl At the decease 1 mist hare awallowed after falling lato this mad ly fluid , 
inoit, thercfoic, hare been aUre, amce water cannot flow into the etetnacU 
after death j cor seiinently, it cm not poseibly be enpposed thnt the deceaao i 
was already dead wl en ho fell into the water, and this new is also sup* 
ported by the otlisr esistingeppenrsnces ey nptometioof death by drowniDg 
The deceased has in fact died fio n apoplexy of the heart (asphyxia), like a 
great many of tl ose that die in the water, baaconsoq lei tly been diowsed 
Hod wo b°cn asked whether the deceased bad committed aaicide or met 
with bis death acci lontally or by the faalt of a tbir I party, wo miiat hare 
stated, that the dissection reieale I neither proof nor piobabihty of there 
being any third party cnminalfy coaceroeJ with the death (by riolently 
throwing tho man, wliilo still aiire, into llio pnd He), while, cootrarivriso. 
It IS a most probable supposition that Ti met with his death la the water by 
saicido or acciJsiit, horing been saldenly aoized with an epileptic fit, for 
instance, wbils standing by tbo edge of (he water, and so fallen in and been 
drowned SI onld it really be found, wbieb we know not, that tho deceased 
has been fo m I lobbe I, and close to the bank, this would in nowise militate 
against our new , for it is Aelf efideot that nothing could be morn likely 
than that a third party, seeing the body Roatiag in tbo pool or lying near 
vta tank, elwuld drag it aahore and plnndorU t 


* Tbe /auerris thsspocaiurroandedby ihepxlate toasiUsBA omlaer IitCls toagne 
r It aftef«ardtapr«*r*d tb»t •Hchte't tar* of^*ny| trim* M 

tliQ mcUjco Ipsa] ni 

tioiitl (aoirty Zir C 
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“ We accordingly declare it to bo onr opinion, that H has fallen into the 
water ahre, and died in »t fio*n drowning —Berlin, 19tli April 1853 
“Casper “Luthe cjiu /or 

(Official eeal) (Official seal ) ’ 

Case Kq LTIII — Deato raou dbowkiso caused bt epilepsy 
Ogston gives a case of a man who was seized with an epileptic fit wl list 
leaving a pnvy, and fell with hu face i > Some dirty water, which wna con* 
tamed in a space not exceeding a foot and a half in breadth, with a depth 
of only threo or four inel ea 

Another case is qnotcd by Taylor, as given hy Devergie, in which a man 
was found drowned in a small stream, his face towaids the gro nd and his 
] ead just coreii'd by water, which was not more then a foot in depth On 
dissection theie were all the appearances of drowning present, and a large 
qiantity of sand and gravel was fonnd ocenpying the windpipe and smaller 
air tubes 

Case No LIX —AhOTBER case op drcwmms 
Tbe foUon-K g case >a from (/hereis, and sfaotrs bow the nsture of the 
watei and sabatance found in the stomach may lead to tbs detection of 
Crime — The body of achildwaefoond 1 1 aianh at a consilerable distance 
fiom Lia own bouse and saspicion was natnially excited that he had been 
conveyed thither and made away with Dissection afforded clear evidence 
of death from drowning the fauces larynx, andtiacbea contained small 
poitions of green vegetable matter, and the right bronchus was almost 
completely filled with so large a portion of an aqnatic weed, doubled 
together, that it appeared ssloi lehing bow any such body could pass the 
«tma* It was afterwards pioved distinctly that no weed of the kind grew 
in the tank where the body wae fonnd Foither enqniiy led to the dis 
covery that the boy e body had been foosd by a woman m a tank near his 
home, in which the weed, lodged lo tie air passages grew abundantly 
ihis female had conveyed the coipse to tie more distant tank which 
beloi god to a person against whom she bore a grudge f A Similar case 
IS to be found in Reg ▼ Ihomtcn, Warwick Bummer Assizes, 1817 


* The nma, rima jlettidu or cluefc of the glottis, is the opening at the top of the 

t For toitheT cases of asphrsi* dromuug, eoniult— 

Red 0 Cowper (London Law Mag*«n« Tol Z (State Trials ) 

Bep V George Hereford L An , lst7 

Reg V Barker York Winter Ass iBtSfstatsof bloodiR cases of drowning ) 

Teg V GriSa Tailor, Tol 11 pegeSt 
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^A^*GI^G AND STRANGULATION 


Caose of death— Apof>U*y t>t aaphyx * — Dr MacKet zie ■ stnt slid of cases 
of 1 a c* B-— Jo iiciiJ I anginp—ilarkofltpatoco on tl B neck— Hanging 
asually dne tasacido — I* i ta to b« noted when ] on„e 1 body first dis 
covered— The S irijana Kosil cate of alleged in ttle — Neeess ty for 
noti c every tppearanco at first e«a* tnation rf a bo'ly — C »bo «f 
Alnl abir cLNr.:«d triib ■ ir>lca— Dcta la to be obteivel i> cases of 
til!f„eJ nil ido— 1 ini»sio 1 of teme 1 1 nl f®ccs— Stia gl i g— Deatl by 
ftrangilato iviihout marks < f i juries— Deatlicaiibe cn isc 1 by I an^ 

II g without bo ly bcii g tospei del— Statistics of inco ijlele hniging— 

Cord eh il I bn cziii ■■ ed lu Cases of ha t^ed bodies— VTarn th of body 
important evi lencc— Ssicrnal a] nearnDCes in death by I ang nir— In 
terrtal a; peami ces lu death by I angmg— Cate of n Drier by tafioc^ 
tioa— Death br ptroi gnlaiion — DiOerctt modes of strnngilotio i— 

Throttling— Mstka on the tiro t in death by ep;Iepty— M rk roaid 
the I eck may be due to by( ostHsie— Stotislica otpMl > (Crfrni ounditioni 
jn cites of death by *u cile— Nuiiro of cord used by aneides— 

Cemarki on nborc cited cases of aouide— Ootl i et for eaamiuutlot 
and II siiettion of bodies to eases of hstging or stisi gut iti o 

‘X^HEN death is caused by haogiog, thoiolms been mote Cmte of death 
' ' or less perfect suspciistou of the body by a cord 
applied round the neck, the tvcight of the bod) being tlve 
constiictiug force, but iii stnugulalion the constiicting force 
13 due to somo Other cause If the coustnctiiig forco is so 
great as to prevent auy a»i i caching tho lungs, death 
results fiom asphyxia , if, howovei, owing to the looseness 
of the cord, or its position round tho ucck, a email quantity 
of air can icach the lungs, then denth is caused, not by 
asphyxia, but by interiuption of tho circulation of blood 
to tho bram, owing to tlio compression of the gre-it vessels 
of tho neck In this case 'ipoplexy is tho iiftmediate 
cause ot‘ tfeafii 0{ cootho, m a groat enny cises, deafi’i 
may bo caused by a combination Of both aspL) xia and 
apoplexj 

2o 
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Apopi^yoras 274. Tlie follomug table, given by Tnylor, shows tbo 
pLjxu, results at which Casper and Remei arrived fiom the 

examination of a laigc number of cases — 



Beniet 

Casper 

Apoplexy 

. 9 

9 

Aspbj xia 

. . 6 

14 

Hixed conditions . 

. 68 

62 


83 

85 


Dr MacKentte'g 275 We would make the following quotation from the 

Btstutifiiofeases recoidofDr MacKenzie’s investigations — 
of lian<?uia ^ 

“ I think It may prove interesting to record my expeuenco 
of the cases of hanging which have occoired in the laigest 
city m India, extending over a peiiod of about nme years 
I give the principal facts regarding the ca‘'e5 winch onmo 
undoi my observation dunug this tunc — 

“ I had to examine 130 cases of hanging sent to me by 
the police during this period, of these 65 weie males and 
65 females , they were all adults aud adolescents Of these 
130 cases, 127 were natives — 64 females and G3 males, 
the remaining thiee were — one Euiopean male, one Chma* 
man, and ono East Indian female , they were all suicides 
The causes assigned for these persons taking their lives 


were as follows — 

Family disagreement . . . . . 38 

lll-health ....... 35 

Ko reason assigned 24 

Eiunkenness 9 

Insanity . . 9 

Poveity ....... 4 

FaUe accusations , . . . . . 2 

Found in possession of counterfeit coins . 2 

Bemorse at having lead immoi al lives 2 


Grief on account of the death of a near rela- 
tion 


1 



coAr n ] 


niVCINO ASD STRA^aullT^OV 


196 


Scnons iHqcss of a child 1 

Di<3ppointment jn lore 1 

Jenlou'ij 1 

n eft 1 


ISO 

“Of these 130 c'lees no less than 119 or 91 St per cent 
died from asphyxia, 8 or G 15 per cent from asphyxia as 
well as apoplexy, 2 or 1 53 per cent from 8)ncopc, and 
1 or 70 per cent from apoplexy " 

276 In ca«e3 of judicial hanging, it often occurs that Jndcalbany 
the scrtcbroj of the neck aro dislocated, but jfc has been 
observed by Ilammoiid, an American writer, that any extia 
Violence nsed for the purpose of cansing this dislocation 

IS wrong, useless, and barbarous Tho dislocation does 
not cause death, and only inBicts unnecessary pain In 
hanging,— -death beingcauscdby asphjxia or apoplexy, or 
both,— the object should bo to produce immediate asphyxia, 
by adjusting the noose so as to close tho arindpipe at once 
Hammond consideis that tho most cffoctnal way is to adjust 
the rope whilst tho criminal is standing, and then to inise 
him from tho ground In the case of poisons weighing 
under 150 lbs, he recommends that a weight should be 
attached to the feet, so as to insnre suflicient traction of 
the cord 

277 It IS commonly considered, by persons who liave Jr^rtoflja 
not studied the subject, that in cases of death by hanging, ueclc 
there must necessarily bo a stiougly developed jnaik of tho 
ligature round the neck, this, however, is hj no means tho 

case In cases of judicial hanging, where much violence 
IS used, tfie mart of the hgature maj' 6e found, and there 
13 often ecchymosis of the neck, but in suicidal hanging 
there 13 often no mark at all to be found Out of seventy- 
ono cases examined by Casper, tbero was no mark oihatso- 
ever in fifty, on the other hand, Casper has found that 
tho maik lound tho neck can bo prodneed bj suspension 
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nfter deatli The conclusion gener'illy arrived at la, that it 
IS raie to find eccliymoses m the maik ou the neck, and 
Casper considers that it is nothing more than a cadaveric 
appeaiance, and that it may become Imd oi dark coloured 
aft er death, just as hvidity appears in the dead body during 
the act of cooling The presence oi absence of a mark 
louud the neck is tbeiefore, no pioof, one way or the 
othei, of hanging having taken place duiing life 
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278 Bj fai the greatei number of cases of hanging is 
the leisult- o£ sniude, because so Tnncb violence is necessary 
in hanging, and so much opposition may be expected from 
the victim, that a murderei does not often have recouise to 
this means of cauMug death But because hanging is often 
the lesiilb of suicide, it fiequeutly occurs, especially in 
this country, that peisoos are first killed, or tendered un- 
conscious, and then hung up, so as (o create on impiession 
of suicide Iheie are numeious coses on record lu India m 
winch the body ms huug up after death, the niuider having 
been pieviously pcipelrated in other ways Oheveis (page 
597) quotes manj snch cases If, however, a body were 
found hanging with maiks of violence— such ns blows or 
wounds — ou it, it would, at once be suspected that the case 
could not be one of suicide Hence, if a mm dor has been 
committed, it will generally have been caused by suffoca- 
tion 0 ” fctraugnlatjon fiist of all If a person has fiisklieen 
strangled, and then hung up, it follows that the internal 
symptoms will be exactly the same as they would have 
been had death been caused by hanging It is, therefore, 
chiefly fiom the external symptoms that an opmiou can bo 
foimed 


279 Bearing this m mind, it is of the most absolute 
I Rneei impoitaneo that, when the body is first discoi erod, every 

fintd eoTMc g,gu -xiul sj mptmn ‘^honld be carcfiillj noted If the body 
is in i room, tbe size of the room should be caiefully 


• IJ » jireitn'** c f o ^rVsor teU infl cled mecbftnicnl Tiolence on llin other 

iciidr*-- '-ingino 
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Tne'\snrc(l the po® tion of tlio botlv, with reference to tho 
wal]«, the Icngih of the rope, tlio nntnro of tlio knot^, 
the «tnlc of the Innd-*, nny nmrkHOtitho clothes or tho 
bo^y, etc 

260 A very remnrknblc cn«o ocenrred nt Cotnbaconura 
in lbfc2 A high priest of n muff,* n person of sery great 
ganctitj , sras found Iniigmg in a cell in tlio mjiff llo s\as 
in the Inbit of sleeping alone insido tlio bnilding, nnd when 
found, tho outside doors were all locked from tho insido 
Access could only bo obtauiod by climbing oicr the build- 
ing atid getting into tho open courtyard in tho mi Idle 
1 lie jrniK was nt a Tillage called Suiiy ana Koi il, about nino 
miles from Combaconum The body wns taken down, and 
the apothecary from Combaconum was sent for Ho came, 
inspected tho body, nnd, finding no niaiks of injury, certifi- 
ed that death had been caused by hanging, and that, in his 
opinion, tho case nas one of suicide No mlonial post* 
morleni was held The body was buiicd, as is usual with 
persons of tho deceased’s position, m salt Oning to 
aanoQS causes, suspicion fell upon ccitaio persons Thcro 
was apparently no cau^e for smcido, except tho allegation, 
that finding ceitam seminal marks on tho fiont cloth, it 
was supposed that deceased wns suffciing from a venereal 
complaint, and hanged himself from shamo It was also 
alleged that ho was pecnniaiily embaiiassed On the other 
hand, there had been a long standing qiiaiiel between 
deceased nud a iival mtili Deceased was found dead just 
on tho evo of a big fcstiial, to which ho had invited a 
number of persons, and at which an important ceremony 
was to bo performed Immediately after the death, tho 
people from tho ri\al mutt took possession of deceased’s 
property and cloistoi Sixteen days after death the body 
was exhumed in the presence of the zillah smgeon, tho 


Tbe Soripna 
KotiI ca*o of 
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Gupenntcn^eut of police^ and the magistrato It had been 
boned in very marshy ground, and, in spite of the salt, -was in 
aery advanced state of decomposition Almost the whole 
of the outer cuticle had peeled ofl Theie were some hvid 
maiks ou the foie part of the leg<», on the chest, and on the 
inside of the hands lliero was scaicely any maiL round 
tho noch The deceased was a tall, stout, and well made 
man, weighing about 12 to 13 stone No internal osamm- 
aUou was possible No notes bad been tahen of the exact 
position of the body at the time it was found, tho cord, 
howeiei, had been preseivcd A lengthened enquiiy took 
place, and the following facts wcie elicited — Tho body was 
found hanging from a bamboo, the ends of which lested on 
n cornice of the wall which ran lomid the top of the cell 
It Has hanging from tho middle of tho bamboo, and was 
thcrcfoio in the middle of the room A ladder was found 
lesting ngaiuit iho wall, and the deceased was supposed to 
have got on to tins ladder, tied the noose round his nock, 
and then to ime thiowo himself oil The cell was eight 
feet broad, and tl e length of the lopc, between tbe neck 
and the bainhoo, was a cubit or two feet Tbe middle of 
the bamboo would, therefore, bo f ur feet from the side 
whero the ladder was standing and, from tho position 
shown, it would have been impossible for a man standing 
on it to have tie i a rope rouud the bamboo and then lound 
!us neck, without Icaaing a gienter extent of rope than 
one cubit Again, to show that it was n case of suicide, 
tho witucsse*!, who found the body, said, that before com- 
mitting tho act, deceased had smeaied liis lands and 
fingers with holy ashes, of which there was a box lU tho 
room at some dislnuco from the corpse This was sup- 
posed to bo a last act of doiotion, such as is customary 
pist before tho death of a person of sanctity, nud showed 
deceased s lutcntion to commit suicide But it iias clear 
that if deceased smeared his fingers of his own act, ho 
mnst have done so befoio hanging himself, and if so, it 
would ha\c been impossible for tho ashes to bo found, as 
described on his fingers, after death, because tho very 
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net of tnng tlio kuot round the himboo nnd round his own 
neck, would liaro rubbed tlum off It was clear that tlio 
ii«he3 inu't haro been emcircd on tho Cngera bj somo 
third parl\ after death Latntuall^ ti man cotifc«scd to 
having taken part in tho inurdir Iho way it was done 
was as followa —The pri-oner was a st.rvnnt of the 
dccca'cd, and said that two other men btlonging to tho 
rival iniift talked him over nnd ftrmngcd to cotiiinit tho 
crime On the night in question, deceased was sleeping in 
one part of the building, nnd the sonant in anothci At a 
given signal, tho servant o|>encd ono of tho doors and let 
the accomplices in Ihc; then went to where tho deceased 
was sleeping One man got on his chest nnd stuffed a 
ball of cloth into his mouth, nnd compressed his throat 
with the othoi hand, tlio second sat upon his logs, aud 
a third held his h itids After nil struggles had ceased, 
the} fetched a bamboo and a ladder, huug deceased to tho 
bamboo, and then placed it ou tho coroico with tho ladder 
by tho side ihty then smeared tho hands with ashes, 
and two of tho mtirdcicrs went out iho thii d locked tho 
door from the msido, and then climbed ovei the roof and 
got away Ihe pii&oners were committed to the court of 
sessions, but, as very often happens, the witnesses, who 
had to epcak to other ciccnmstautial points of evidenco, 
told a great deal too much The prisoners, aftei a long 
and careful trial, were acquitted by the judge, but there 
can be no doubt that in this case a muider had been com* 
mitted 

281 This case is especially mtorestiug as showing how N«eesi ty for 
important it is to note every fact at the first examination of a^ara'o^e at 
the body Any evidence which transpiies afterwards is t loa 
of very little value compared with that first taken Had 
the fact of the length of the ropo and the ashes on the 
hands been brought at once to the medical man’s know- 
ledge, it IS probable that liia snspicions would have been 
aroused, and a more careful examination would have been 
made Of course, as is usual m such cases, it was alleged 
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tliat there Tveie good reawns for hushing the inattei up, 
and that tho sub magistrate, police, s iHnge authorities, and 
apothecaiy ivero all irapUcatedmoro or less Ihis, howevei, 
nas not proied 

Tor the story of the following \ery similar case wo 
vuti are ludobtod to Dr W Uoej, Joint Magistrate of Gouda, 
xnutder Oudh — Mulnbir was lieadniau of a village, and lu his 

house Incd n daughter o! Ins deceased biotlieijWith whom 
he IS bolioved to have caiticdouau intngne or to have medi- 
tated Olio iho woinau, ISuudcln, was tho gill’s nmit, and 
had on two or thieo occasions conio and taken tlio jonug gul 
away to a diatanco in oidei to secure hei nn honouiablo 
luaungo Quo moiuiug BuudcK ivas found hanging fiom 
a tiee iho aiUago chowkedar icpoited the m vttei and an 
luspecloi of Police cniio to tho Milage and called a 
puuchaict, who found a \erdict of suicide Ihc Snpeuu 
tendout of Pohco was not satisfied andoidcrcd nfuither 
euquu) Auothei Inspector was scut, and, after a long 
cuquuy, procured evidence from tho losidents of the tillage 
to show that Bimdela had been muideied the day befoie 
her bods was found suspended Sho had come to lemove 
her niece, and Maliabu had entrapped hei, killed hei, and 
then csnied her bod^ out (»y Might, and hung it fioni the 
tieo ^fiihnbir was committed to tho sessions on n charge 
of murdci, but at tho tiinl tho witnesses tinned round and 
coutradictcd the stotouicnts tlie^ had made to the Com- 
mittiug Jlngistiatc The Judge oidered an onquiiy to be 
made into the conduct of the police, as tho witnesses 
alleged that their CMdcuce had boon extorted and tbat tho 
oiigiuul report of suicide was true Mr Hooy was sent 
out to make tho cnqmrj Ho found that tho bianch from 
which the coipse had been found hanging was from 17 to 
18 feet fi-oin the ground, and was tho lowest branch of tlio 
tree Iho trunk was about 2^ feet in diameter aud c uld 
not ha\ 0 bi. CM climbed without the holp of a 1 1 Ider There 
were tnU soino 9 inolics of coid between the neck of tho 
corpse aud the biauih No ladder had been fouud near 
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the tree, and no support on which Bandcla could have stood 
m order to haug herself It is clear, thorefoie, that tho 
case could not have been one of snicidc, and tho report and 
tho juinchayet lama first sent in, were false Iho first 
lusfcctor was either a fool or a huare Tho muidciei 
escaped, but the iMtnes«e8, who wcie all Mahahir’s rela- 
tives or dependents, were convicted of peijury for having 
gu cn two contradictory statements on oath, the one befoio 
tho Committing Magistrate and tho other before the Judge 

283 This caeo 13 a Acrj good illustration of tho absolute Detalstoteob. 
necosslt^ of noticing all details, however trifling lu all 

cases of alleged suicide tho height from tho giouud, tho , 

kngth of ropo tho way it was fastened, and tho distance 
of tlio body from tho noaicst support, are of the most iit tl 
mporlauee 

284 It 13 by no moans uncommon that, at tho time of Emus on o! 
death by hanging or strangulation, there is an emission of 

Bcmon and foiccs, and to this may bo attributed the sommal 
stains in tho above case Many medical junsprudouts say 
that erection of tho pouis usually takes place , but it is 
pro\cd that this is by no means so fiecjuent as to justify 
the laying down of any rulo It has been noticed that 
there is frequently a discharge of saliva at the time of 
death, and this might furnish a very important piece of 
cndenco If the saliva has trickled down in fiont of tho 
body and the clothes, it woold seem most probable that, at 
tho time of tho discharge, and thoreforo of tho death, tho 
body was hanytny If, on tho other hand, tho saliva is 
found to have trickle I out from the corners of the mouth, 
the body was probably lying down whoa death was caused, 
and had been hung up afterwaids 

285 Strangling gives nso to death from the pressure Etrsngi aj 
mado on tho neck by any form of ligature earned circu 

laily* lonnd tho neck 

• In } anj nj tlio cord is uaoallj placed more vbl mcly roaad tL« neck 
tban ID etmngl ng 
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28C Id the Sunyana Kowl case ilready qaotecl, it will 
Ijc hccii that death can he cau«e(l by strangulation and 
suffocation, iMlhout learing an^ marks of injones The 
marks po'sihly caused by coinprcs«ion of the throat, if 
caused at j.11, -would bo aftenvarda corered by the cord 
It IS possible, m the aboyc ca^e, that tho Imd marks on the 
legs, cheat, and bands, may hare been canecd by some 
uijur} to tho cuticle dm-iug the deccaaed’s struggles Being 
injuicd, they might haic ahown liv id marks when decompo* 
faition Bot in, but at the game time tlicre may hare been no 
bruiHo or ecchymosis when the apothecary crammed the 
body Tho coincidcnco of these marks, with tho position 
•which the BCicral murderers -were afterwards described as 
having taken up, was significant 


Deith^ejin {187 Amongst many subordmato magistrates and tho 

niMioV'"* police of this countiy, there is a very mistaken idea that 
death cannot bo caused by hanging, unless tho body is 
actually Buspended and the feet aro off tho ground 
'Ihoio arc, howoror, nuoiorous instances in which persons 
haro boon found dead from hanging, with the feet oa the 
ground, or with the body in a sitting or kneeling position 
All that IS roquiicd to cause death is a suOicient weight 
on tho cold to produce compiossioii of the wmdpipo or of 
the impoitiint blood vessels of tho neck 


P88 Tidy quotes a table from Tnrdien, giving tlio 
coiir'f*® icsults of 201 cases of incomplete hanging in whicli death 

* icsiiltcd — 


Caaea 


'Ilio feet losling on tho ground 108 

1 ho body iii n kneoliug poaluro 12 

Ditto ertended and 1^ mg down 29 

Ditto in a Sitting position 19 

Ditto huddled up (accroitpi) 3 
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289 In bodies found pirtiall) suspended, altontion 
should bo pud to the coi d, nud its strength should bo tested 
Ttijlor cites n verj luiportiut cise, in wlitcli a woman was 
found dead in a sitting position, with n nairow tape round 
lier nccl. hung looisol^ nud singly oa or a small brass hook, 
there ins a hrutse oicr tho oyo, tho wnidfupo was lacei 
ated, aud there was a deep cncnlar mark round tho neck, 
ivhich must hire bceu caused either by suspension or by 
con'idonblc pressure As fax as the tape round tho neck 
was concerned, it was impossible that tho body could have 
been suspended bj it because tho deceased weighed 
120 Iba j while tho tape round tho nock was found to bieak 
with a weight of 40 lbs It was prowed that tho deceased 
had been strangled by tho hand and h^ a ligature, and that 
the tape was alterwarda tied so as to cieato a snspicien of 
enicido In this case blood marks were also found on the 
tape where it was tied, wheieas there was no blood on the 
hands of the deceased 

290 Tho warmth of tho body may often faimsh import 
ant evidence la tho July ecssioos at Ouddapah, 1884, a 
case was tried m which this point would havo been of great 
importance A man had been seen quariellmg with his 
concahjno early in tho morning before sannso, and was 
eaid to have been seen to stnko hor with his open hand 
About half an hour afterwards ho was met an the street, 
and engaged to come and labour Ho recciiod a sniall 
advance, which he took homo, and immodiotoly aftci wards 
followed his employer to Jus work Ho remained nfc work 
for two or three hours, until aboat 10 o’clock Soaio one 
then brought infoimafion that Ins concabmo was hanging 
in hi3 house He at once went homo, found her lianging, 
and, leaving her hanging, went off, he said, to fetch lha 
rillago magistrate iho village magistrate camo anothei 
■way and missed him, and when the man came bach, the 
body had been taken down There was no one to say 
whether at tho time the body wastaken down it was varm 
or cold Thei o wci o marks of severe injury about the head 
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'xnd face thero was a fiactnre of the shall, and the spleen 
was described as having been smashed to pieces These 
injuiiea could only have been caused after a severe and 
lengthened stiuggle, and there could be no doubt that the 
body had been suspended after death The man was 
accused of having killed 1 is concubine, but as the blow 
he was said to have given before sunrise could not have 
caused the injuries fonnd, all these wounds must have been 
caused in the half hour preceding the time he was engaged 
to go to work During this time a quarrel mnst have taken 
place, the woman mast have died from the injuries and 
then have been hung up aftei death There wore some 
othei contradictious in the evidence, and the prisoner was 
acquitted, mainly on the ground that the time did not seem 
to have been sufficient foi all these acts Besides this, if 
ho had really killed and hung up his concubine, it was im 
piobablo, when he received an advance, that he should 
have taken it home to wheie the body was hanging It 
was proved that the deceased’s fathei was veiy angry with 
her for her tmmoial life lu fact he admitted before the 
sub magistiate that he ‘‘hated her” rioni the circum- 
stances, it seemed probable that the woman had been 
killed whilst the accused was at work If however, it 
couldhave been proved that, when found, the body was still 
warm there could have been no doubt that she must have 
been killed whilst the accused was at work The absolute 
importance of noting every triQmg detail when a body is 
first found cannot, theieforo, be too stiongly dwelt upon 
The omission to record some little ciroumstauce may result 
lu the conviction of an mnoceut person, or m the escape of 
a guilty one 

291 The following are the appearances after death by 
hanging — -The ©yes are brilliant and staring , the eyelids 
open and iijected, and tlio pupils dilated, the tongue, 
swollen and Imd, 13 forced against the teeth, or more or 
less protruded from the mouth, and compressed or torn by 
the contracted jaws, the lips arc swollen and the mouth 
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ilistor(cil, nnil blood, or a bloody frotb, hangs about tho 
mouth and nnstnls , the nnns aro stiff, tho bauds livid, and 
the fingers so forcibly closed on the palm as to force tho 
nails into tho flesh , the com nisions arc so violent, as some- 
times to cause tho expulsion of tho contents of tho bowels, 
and to produce erection of tho penis, with discharge of 
the urine, semen, or piostatic*' fluid Tho course of tho 
cord 13 distinctly indicated by a well marked hrnise , and, 
on dissection, tho muscles and ligamentst of tho neck 
are found stretched, hrui«otl, or tom, tho windpipe injured, 
and tho inner coats of tho carotid arteries are somo- 
times divided, and more rarely there is a fracture, or 
diiloeotjOHjJ of tho cervical vertehroi^ and injury of 
tho medulla [] The above doscnplion from Guy applies, 
it must be remembered, chiefly to bodies that have been 
judicially hanged— a piocess accompanied by consider- 
able violence In case of suicide, these signs aro by no 
means so strongly marked, and tho foco is far more com- 
posed Smcidcs who have been saved from death, and 
others who have instituted expenmonts on themselves, 
desenbo tho sensations lu some eases as pleasurable— a 
sudden loss of sense and motion, sometimes a deep sleep 
ushered in by flashes of light, by ocular illusions, and by a 
roaring m the cars In homicidal cases, however, there 
are always symptoms of gicat Buffering 

292 The internal signs aro those of asphyxia, alieady internal 
described, or of apoplexy, or of both Tho stomach S^atubyl^ng 
13 often found highly congested os regards tlia mucous 
membrane, and presents tho appearance of an irritant 
poison having been used In tins country, eases have 

* Ibe flo d secreted by e. email e^aod called tlie protlafe, vrbicU u sitaa 
ted st the neck ot the bladder 


§ That li the »cttobr03 of the neck 

(I Itefers to (he nieduJa clUnjato irliic]i coooects tho braio mth the 
sp nul cord 



20G 


0DTLI1.ES OF MEDICAL JOEISPECT^E^Cr [SEC II 


Cat" rt retjrd»r 
1 3 luilg align 


D'.alli I y itr*n 
CnUlion. 


occarred in wliicli perpone wlio had been poisoned have 
been Iiung up after death In conducting an examination, 
therefore, it muKt he remembered that this appearance, as 
of an imtant poison may be due to the hanging only, and 
an opinion fihould not, therefore, be formed upon it alone, 
but only if other traces of poison arc al«o found 

293 '\Vith regard to the case of Campbell, for irhoso 
murder by suffocation Burko was hanged, tho lato Sir 
Robeit Ghristi''on remarked,*' that the luugs were remark- 
ably fiee from mfiUratioa, and although tho blood m tho 
heart and great vessels, as svcll as tliiougliout the body, 
was fluid and black, ytt the coni iction m tho pnblic mind— 
that a well informed medical man should ahiajs be able 
to detect death by suflocation, simply by an inspection of 
tho body, and without a knowlclgo of collateral circum 
stances — 18 erroneous, and may have the pernicious tendency 
of tliiowing inspectors oil their giard b; leading them to 
expect etron^I) -mat ked appearances m cicry case of death 
by suffocation Ihat such appearances arc always very 
far fiom being present, ought to he distinctly understood 
by every medical man who is required to inspect a body 
and to give an opinion of tho cause of doath *’ 

294 In deaths by strangulation, it will bo generally 
found that tho marks round tho neck are moro strongly 
dci eloped than is tho case in suicides by hanging Moro 
force IS /jCncrally used by tho murderer, and tho injury to 
tho parts is tbereforo greater It is prohablo aUo that a 
stnigglo has taken place, an 1 that marks of tho struggle 
will bo found on tho body rhis, however, is by no means 
nlwajs tho case, especially in this country, where strang 
ling IS often effected — as in tho caso from Combacounm— 
wfiifst tfio victim IS asfcop Wficn there arc two or ffireo con 
corned in the minder, it is clear that it might bo cirricd 
out without Itaving any marks of violence Strangulation 
IS especially common m this country, whero tho victim has 
been concerned HI an lutnguo with a married woman or 
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wliere a wife is suspected ot ndnltcr} Clieveis gives 
uumerous instinces of tliisciime, nliicli, for many centuries, 
Las been ‘^o prevalent m India In throttling, death is due 
to the coustaufc pressmo of tho Cogeis ou the thioat 
Ihuggee IS now happily extinct, oi occuis but very rarely, 
but tho traditions of this cnio© ai o still ^riiily looted lu 
the minds of tho people 

295 Strangulation in India i3 effected in manj 
wav 8 — 

(1) By conipicssing tho throat with the hands, assisted 

also by tbo hnce or foot In these cases, owing 
to the violence which must ho used to effect the 
purpose, there aio sure to be very distinct maihs, 
and it IS by no means uncommon to find that tbo 
neck has been twisted round and the vertebim 
dislocated A rcmaikablo case is quoted of a 
girl who sti angled a boy by compicssing Lts neck 
She afteiTvards threw the body into a well 

(2) The throat is sometimes compressed by a stick or 

bamboo The victim in such eases is generally 
caught lying down, his hands and feet aie held 
by different persons, and another places a bamboo 
over the throat, piessmg both ouds on the ground 
Death by this means is generally slow, and may 
leave but very faint indications of tho way m 
which it has been caused 

(3) Tying the throat with » cord, cloth, or stalk If a 

cord IS used, it is almost certain that it will leave 
btrongly developed marks, but this is by no 
means the case when a cloth is used If a soft 
cloth, wrapped m broad folds is thrown round 
the neck and gradually tightened, it will leave 
scarcely any marks, cspeciaDy if at tho same time 
death is aided by stuffing a cloth into the mouth 
riexible twigs and stalks are often used for 
strangling, and Chevers mtes several cases of 
murders by this means 
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Throttling 296 Throttlmgby directcompre'^sioa of tlio windpipo by 

the finger^ is occasionally a means of committing murder, 
especially in cbildion OUevors* quotes sucli a case in a 
child and onofchep m an adalfc Ho likewise refers to several 
instances lu which peisons have been banged whilst living 
after having been maltreated 

jfariva on u a gg^ In caso of death by epilepsy, t it is alleged that 
tbroit ID (loath 1.1 t •» t ^ ^ 11 v 

by epilepsy the pcrsoo attacked ireqneatjy giisps liia own throat, 

so that after death maiks of fiogeis might bo found on 
tho throat and a suspicion of murder bo thus raised 
Cheveis mentions the caso of a man subject to epileptic 
fits who died m a brothel, and upon whose neck weie 
found marks of fingers The prostitute he had been with 
Was convicted of iimrdcr by the sessions judge, but was 
released by the High Coutt on tho doubt that tho death 
had been fiom opilcp^y, and that deceased had clutoliod 
his own throat An almost exactly similar onse was tiied 
at CuddapaU towards the close of 1883 Heccased had 
been caiiytng on an intiigue with two females belonging 
to a wealthy ryot's family, all tho male members of which 
lived together in one enclosure One of the women, with 
whom he had on intrigue, together with her mother, slept 
together lu a sepaiate hut One night, two of tho male 
members, who wore sleeping together, weie aroused by the 
mother They went with her, and immediately came back 
carrying deceaseds body, which they placed in another 
hut and called tho villago aulhoritios On examination, 
maiks of fingers were found on tho neck There weio no 
other jDjuues, but a quantity of foiccs had been expelled. 
Tho medical opinion was that death had been caused by 
strangulation Tho two men who wero seen carrying tlie 


* JTtd ctil Juriipmdenee/or /ltd a p £93 

f fpilfptj a a 1 souse of tl • I ervoos sjstam a<soc a1c 4 trilh fits ’ {n 
nh cl tlepatent faltsaatUe Ij leico cniled fal )ga kneii In its 
f fly dovef pod form conTofe on atteadeJ by con pleto a co sel tneet ta 
thoffom ne tfnlnfo Pur o^the piroxysni to prorent tl e poUent from 
in] rD"} mflolf mas the bead K«>Uy loirso oil oooitricUons, and protect 
tl o toi Rua hj placjrg a p ec# of cork mduv-rubbcr or soft nood bctirecu 
tbo teeth 
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tody were 'iccnsed of the inmder TIio woman’s stoiy 
was, that she was awoke at night by n, noise, and saw the 
deceased sitting on the ground near the wall of the hut 
He was making a gurgling noise, and the mother then 
went to fetch tho two sons, who, on coming, found the 
deceased to be dead On the ground near where the 
deceased was said to have been sitting, somo expelled fasces 
were fonud There was no evidence to show that the 
deceased had been fonneily liable to epileptic fits For 
the piosocution it was uiged, that the othoi woman, with 
whom deceased had had an intrigue, had told her brothers 
of this assignation, that they had surprised deceased 
with their sistei, and had stianglcd him Although tho 
expulsion of fsecos is by no means an nocommon symptom 
of death by hanging and strangulation, it is by no means 
confined to such cases, but is also found in many other 
cases of sudden death, as by gnu shot wounds, shock, etc 
If deceased had been surprised with tho woman, it was 
difficult to nuderstnud how he could havo been taken away 
and strangled on tho ground whore the fscces were found, 
without there being more marks of injury Had the fTccs 
been found on the bed, tho piosecntion story would havo 
been more credible There was a possibility of deceased 
banng died in a fit, and tho action of tbo accused, in at 
once sending for the village anthonties, was against the 
presumption that they had been tho mmderers Giving 
tho prisoners tho benefit of the doubt laiscd, they were 
acquitted, and thongh Government were moved to appeal 
against the ncqnittal, the Government pleader advised that 
no appeal should bo modo 

298. Tho appearance of strangulation, from a mark Murl round tb# 
round tho nock, may often bo caused by post mortem livi- 
dity or hypostasis When a body is advanced lu decom* 
position, the neck may become discoloured, so as to exactly 
simulate the mark caused by a ligature Great care should, 
therefore, bo used before expressing nn opinion founded on 
such a mark, and it should always be lemembered that 

27 
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the onlj' test foi distinguishing betTveen liypostnsis and 
real ecchjmosis is by incision of the part If this has not 
been done, no reliance rrhatavei can be placed upon the 
evidence of the medical witness as to the cause of the 
maik 

The following details, abstracted from jlffidico 

condtionsin Etpettences tn Galeutta, are highly inteiestmg Dr Mac- 

Ly'^Buicide* Kenzio found that of his ISO cases, in 81 the position of the 
tongue was noted, and m 41, oi 50 61 per cent , it was found 
to be protruded between the teeth but not injured, in 61 
cases a note was made as to whether it was bitten, and of 
these the tongue was found injured in 16 or 26 22 per cent 
A note was made m 40 cases legaiding the eyes, and in 15 
or 37 15 per cent the eyes were open and the eye-balls 
were protruded In 21 cases frothy mucus was looked for 
mound tbe mouth and nostnis, and in 20 or 05 28 pei cent 
it was found, 91 cases were noted regarding two lines of 
mucus at the angles of the mouth, nud it was present in 23 
or 25 57 pei cent The condition of tho/uyers was noted 
in 42 of the persons hanged, and they were found to be 
flexed or clenched in 17 or 40 47 Iho condition of the 
nails was noted m 15 cases, and m every ono of them they 
were found to be of a blue coloui lu 92 cases SO oi 32 60 
percent had taginal or urethral discharges Outof23case3 
noted, 8 01 34 78 pel cent had discharge of fieces fiom the 
rectum In 8 cases tho conditiou of the penis was noted, 
and lu 3 or 37 50 per cent it was found to bo oi ected '1 he 
7j|/oid hone was found /rachtred in 24 cases or 25 80 per 
cent out of a total of 03 observed Notes were made 
1 egardmg the thyroid cartilage in 0 1 persons suspended, and 
of tho cncoid cartilage in 11, and in not one of either sot of 
cases was it found to be fractured Notes were made in 77 

cases regarding tho fracture and dislocntion of the neeJe, and 
in not a single case was there any injury of the vertebra) 
Of the 00 cases in which the coats of the carotid arteries 
were observed, in 31 or 3141 they wore foui 1 ' i ’ 
cd In 1C or 51 Cl per cent of these Sic*’ 
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co'it, m 4 or 12 90 per cent tho middle coats, and m 11 or 
3i> 48 per cent both the internal and middle coats, weie 
ruptured 

300 The nature ofthecoid by means of which these 
130 persons committed suicido is as follows — “73 used 
ropes of various materials and thickness, SO suspended 
themselves means of their dhootes, sarecs, or chiiddcrs , 
25 cases were not noted , one person — a determined suicide 
—used both a rope and tho cloth he wore to desti oy himself , 
and one Brahmin hanged himself by his Biahmimcal 
thread ” 

301 llcgarding tho foregoing facts Di MacKenzie 
makes tho following remaiks — “Tho above notes point 
to tho fact that m these 130 cases of smcide, family 
disputes and lU health woro tho two principal causes The 
causes of death in tho raajoi ity of these cases was asphyxia, 
and not tho combined asphyxia and apoplexy which Caspei 
in Germany found to bo tho most frequent mode of death 
I regret that tho notes regarding somo of tho prominent 
appearances in death by hanging were not recoided in 
every case, but, as far as they have been noted, they aro of 
great interest, especially regarding the appearance of the 
eyes and eye balls In only 37 15 per cent of the cases 
noted the eye lids woro found to bo open and tho eje balls 
protruded It will also be seen from these notes that m not 
a single case was thero a fracture or dislocation of the neck, 
and I can say from memory that this was the case in every 
one of the 130 post mortem given above The above 
cases point to tho fact that, although fractures of tho hyoid 
bones occurred in 25 80 per cent of casos, not a single case 
of fracture of tho thyroid or ciicoid cartilages was found 
In cases in winch a rope wasnsed, tho mark on tho neck 
was well defined, indented, and paichmoat like, while in the 
cases in which cloth ligatures were nsed the marks were 
faint, of a reddish colour, and not parchment like, except m 
places where the cloth was twisted and where the pressure 


\atnreof cord 
need by eu c des 


Itemftrics on 
above e ted 
casei of »u cide 
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■n as great Tbo mnu who committed suicide by means of 
Ilia Brabramical thread was a bjg stoat Biahuun Ho had 
returned home lato at night boisterously diunk, and com- 
menced to abuse his own family and neighbours The 
family, especling that ho would assault them, locked him out 
of the house into the outer court-yord, T\here he entered a 
cow shed aud hanged himself Ho twisted hisBrahminical 
thread into acveial ply, and was found suspended off the 
ground by means of it The mark of the coid round the 
neck coiresponded with the Brahmimcal thicad, it was 
very naiTOw and deeply indented into the skin of the neck, 
which was parchment like in appearance In not one of 
the 130 cases were the muscles of the neck, the larynx, 
trachea, or largo broochi injured , and in none of them was 
there any ostravasalion beueath the ekiu of the neck, or 
hhsters aboro tho constriction of the cord " 


Ontl act for 
oinmination 
and loapeetion 
of bod ei in 
eu«f of bans 
lagoriiranea 
ht on 


— \a t) e d fferent points of impoitivnoe boTs all been disenKed jo 
catos footed in tl e test oo lllnstrat re Cases are girea to tbis chapter ] 

302 Tho following outlines for tho inspection and 
csamiuatioQ of a body m & case of hanging or strangula- 
tion 13 important m connection with the mrcstigation of 
such cases ~ 

Suggestive Outline for the Inspection and Ezanunation 
of bodies in cases of Hanging or Strangulation. 

1 —It IS advisable to havo a photograph taken of tho 
body, as well as the furniture and of other articles id 
tho room or place lu which tho body js found, before any- 
thing IS touched 
II— Ge>bi!al Esqoieies — 

(rt) Was tho room locked on tho inside, without 
other possible means of escape ? 

(&) cre any fire arms or other weapons, or marks 

of blood, or signs of struggling, noticed about 
tho room? 

(f) Is tho dress of the deceased tom, or tho hair 
disarranged * 
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(iJ) Does the dress, etc , indicate any interference 
njth the body after death ? 

(e) J»oto the position of the body and tbo charac- 
ter of the dress worn, (any constricting arti- 
cles of dress abont the neck ?) 

(/) "U hat 13 tho weight of the deceased ? This 
IS important if a question should at iso as to 
the powci of tho cord to sustain the ascer- 
tained weight 

III — Notes iiespectiisO the Lioatores dsei>— 

(n) If tho ligature is still round the neck, care 
fully note (or better stiU sketch) its exact 
position , tho number, the chaiacter, and the 
method of tying tho knot or knots (that is, 
whether tho tying was the work of a right or 
left handed person) , and tho exact position 
of the knots Ilemoio tho cord by cutting 
so as to leave the knots intact 
{1) If tho ligatnro has been removed, ask for 
it 

(fl) Preserve and retain the ligature for evidence 
It may bo needful to compare it, with some 
material cither m the possession of an ac 
cused person, or belonging to tho deceased, 
or its possession may be traced to some one 
else 

(d) Note tho matenal of which the ligature is 
composed 

(c) Do tl 0 ends of tho Jigaturo appear (if a rope) 
to have boon freshly cut P 
(/) Compare tho ligature with the impression on 
tho neck 

(y) Note whether there is any brown lino on tho 
ligature, such as might result from perspir- 
ation 
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(h) Wt at 13 the strength (or weiglit-bearmg power) 
of the ligature by which the body was sus- 
pended ? * 

(») Aie there any maiks of blood, or of hair or 
other matters, adherent to the ligature ? 

' IV —External Appearances — - 

(n) Are there any marks of Molence on tho de- 
ceased, other than those directly caused by 
the hanging or sti angling? 

(fc) Dy what instrument were these maiks (if 
present) likely to have been inflicted ? 

(c) Aro they sufficient m themselres to account for 

death, or, if not sufficient, ore they of such 
a character that they would induce great 
n eakness from Joss of blood ? 

(d) Wete they probably accidental, suicidal, or 

hoQiicidal (te, likely to bo caused lo a 
struggle) ^ 


* Ihe fltfncrOt oI a rope IS that of itji tocslMC part This aa^ be teated 
b; anspenditi^ it (bj a loop) from a ritg or book and adding weights till 
It breaks 

IliQ roles often RireD eoeb as tbefoUomi ^ ero nseleas for small cords 


vraj of ansnenng qnesliims as to th« atrengtb of cords, etc , is by eipcri« 
ment As some gnilo to tie eomparalne strength of materials, vie giro 
the folloniDg table of the breakiog strain of ceitain fibres 

According to ^Aceorciingto 
Fibre Da Candolle Labiltarcli^ro 


riax (f iniim nsitarissimum) . ]1 7 1000 

Hemp (Cannabis saOra) > 1C 3 1S70 

Thsit ZeftUn 1 riai (Phermi ins (eaar) S3 8 10*^0 

lilftFlatorAmenraBAIoe (Ajair tmerirand) 70 6''C 

Eilk ... , . 310 2S01 
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(e) Note— 

(i) Face —Pale ? Swollen ^ Plicid f 

(ii) iloulh anti Kotlitls — Foim ? 

(tn) Tongue — Po*tit«on ? Colour? Wlietliei 
injured or not 7 

(ti) Eyes — Prominent 7 

(c) Piipila — Dilated? 

(/) JS’JfcA — Note — 

(t) OlaraeUr of A/aris —Presence o£ n 
groove? WTicther it be coroplcto or 
not * Colour o{ tUo bovders of the 
groove, and of the parts beyond ? 
Harks of fingers, etc ? 

(it) Eireclion of the itarke — Wlietlier ob 
lique or not Note tlio apparent 
position of tlio knots 

(ill) State of the integuments (or skin) in 
tbo furrow 

(le) Any excoriations (oi superficial abia 
sions) or eccliymoscs 

{g) Hands —Bloody ? Clcnclicd ? Anything in tlio 
liands ? (Carefully preserve any hair, etc , 
that may bo found grasped oi attached ) 

{}) Sexual Oigans — (In the male, note if there he 
spermatic (or seminal) flmd^ the urcthia or 
canal of the penis ) 

V — -Intepnal Appeaeances— 

(c) NecJ( — 

(i) Dissect out the mark around the neck, 
cutting for this purpose through the 
skm nn inch above and an inch below 
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the iM-irk Note the 81*116 of tho 
underlying tissues, the presence of 
coagula (or blood clots), etc 
(it) The entirety 01 othei wise of the muscles 
of tho neck f 


(ttt) ££fusionof blood amongst the muscles 
and ligaments 

(t») Injniy to the laiynx and trachea 


w „ 

, ligaments of neck 

(f) , 

, bones (specially tbe os 
byoides,* atlas and 
axis )t 

(<•») .• >1 

, jnveitobral substance X 

{l'») .. , 

spinal cord (effusion of 
blood, etc ?) 

(fc) Carotid Arlenes 
middle coats ? 

—Condition of jnnor and 
"Whether or not there nro 


extravasations of blood on tho walls or with 
in tho vessels t 

(c) Dram and ifembrattet —Congested f Extent 

of Vascularity ? 

(d) Larjnx and Tra^^tert —Congested ? hlucous 

froth f 

(e) Heart —Right side full or otbcrwiso ? 

(/) Luiiijt —Congested? EmphysematonsJ patches 
on tho Burfaco ? Apoplectic or bloody extra- 
r*i9ationa m tho substance ? 


* TLo bjo d boQO !• e amsU horM «> M il np«d boca • taaled immodi 
atelj b«neatl the ton^e Aod abora the larjns 
f Tho<>(/a( and «z «ar»tha Cntandaocon ) rertebmof iboaftnat coTamn 
T Tho cart U^noua material or gr atto placed betircca the rertebriD of 
tl e ipinal colamn 

^ tn phyttn nlout mc'ioa pertain ng to Empbjicma blonled airctled 
Empl jaema of t> o tonga it a abnormal accumaUt a or collect ou of a r 
in d lated air cellK or id Iba conncctiTe tliina fnineiTork of tho laoga / 
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(9) Stomach — Coiigeated ? Presence o£ food? Pio* 
senco of potions (sacli as opmm, etc , given 
to drug the deceased, or for othoj purposes) ? 
{^) Arc there any morbid appearances that would 
account for death, otlierwise than by the 
hanging or strangulation ? 

(t) Has there been any disposition on the part 
of the deceased to commit suicide, 01 is 
insanity hereditary in the family ? 


For furtiier cuea of hanjinj contaU — 
nerorerj from, Medical Tiuct a\D Gazcttc, 3alf 1, 1851 
I ecorery from, IJi^ClT, Noveitiber I83!> [2 yolf 

£u c'de or bomieide from, Tanouc qooted by Tior, pp 403, 404, 400, 
Harder with appeanoeo of eoicidr. Beer, SCO, Iidt, 404 
Cate of 8ar«li Coniell, Itoi, 417, V«l IT, Deck, 87). 

Ca«9 e! CftUe, Cecz, 5C7, Tiar, 419 
Stranjulation 

Reg i Pioekard, Korttatoptoo Lent Aea , TiTtos, To) 11,71 
Caio of Gea. Pie)i«gon, Tidt, 4tl 

Ciuo of Sir Cdmondbury Godfry, Tiot, 413 IIiscbeatxa Btait Trial* 
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the nnrk Note tlie state of the 
underlying tissues, the presence of 
coagula (or blood clots), etc 

(«) The entirety 01 otherwise of the muscles 
of the neck ? 

(lit) Effusion of blood amongst the muscles 
and ligaments 

(iv) Injiiiy to the lavynxand trachea 


{«) 

(») 

(»•) 

(t>») 


ligaments of neck 
bones (specially the os 
hyoides,* atlas and 
axis )t 

lUTCitebral substance X 
spinal cord (effusion of 
blood, otc ?) 


(i) Carotid Jrfenei —Condition of inner and 
middle coats ? Whether or not thoro are 
extravasations of blood on tho walls or with 
in tho vessels ? 


(c) Crmn ond ifeintranc# —Congested ? Extent 

oi ‘Vasculantj t 

(d) Larynx and Trachea —Congested f Jiucous 

froth ? 


(c) Heart — Kight sido full or otLorwiso ? 

(/) ihcnj# —Congested? Emphysematons§ patches 
on tho surface ? Apoplectic or bloody extra 
vosations m tho substance ? 


* Tbe I JO d boDo tbs •mall lort« (hoo ibnpod booo • inated {mnie'li 
■Icly ben«»tl it e tongwe and above tbe larjni 
t TheolloJond axaaralhofint and lecon 1 rortebrmof (beipinal column 
t The cert Uf,<>oue naterialor grialle placed botTrecn the Tortcbrio of 
the epioal coIomR 

S fn phjttn nipaot pertaining to Empbjtoma bloated twel’od 
EmpI jiema of (I e long* la an abnorcn<i) aceumaUt o or collect on of a r 
ta d latcd a r colb>, or ra the conncctiTe tissue franeirork of tho longs 
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(^) Stomach — Congested? Presence o£ food 7 Pie- 
scDco of poisons (sncli ns opinm, etc., given 
to drug tlic deceased, or for otlicr purposes) ? 
{h) Aro there any morbid appearances that wonld 
account for death, othermso than by tho 
hanging or strangulation ? 

(t) Has there been any disposition on tho part 
of tho deceased to commit suicide, or is 
insanity hereditary in tho family 7 


Fur farther cues of Aan^in^ constilt — 

Reea7er7 from, Uedical Tiues 4M> Oaxctte, Jaly 1, 165A 
Ilecorery from, La\ckt, Norember 1839 [2 toI» 

Eaieide or homicide from. TiODtcc. qooted by Tidt, pp 403, 404, 406, 
Uorder with tppeenaco of suicide, Beer, 5C6, ItDT, 404. 

Cue of Sarah Cornell, Tioi, 417, Tol II, Decs, 871. 

Case of Cslu, Beex, SC7, TiDr, 419 
Btrangvlation 

Reg t Pineksrd, Kortbeopton Lent Ass , TiTtOB, Vol. II, 71. 

Cato of Qen Fichegoo, Tier, 4(1 

Cue of Sir Bdnnndbury Gudfry, Tior, 442 HAbCSEiru Statt Trialt 
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CHAPTEU IIL 

ASPHYXIA— SUrrOCA'lION'. 

DcGoit on of euffocatiou — \ariou8 kinda of a mtt ering— SniciJal auffoca* 
t on — P\iit > t rfnn apDOAianceain d^atli from saffoialion— Iloinici la by 
EuCocatiou — Methoda of homicidal Bnffocntioi — Suicidal atniDgalitioi) 
iTitl i air — SofTocatiou the reanit of certain liiieaaed Btatea— Smother 
lug by (and — Abuoitnal causes of an otliering 

OUFFOCATION mc'ius tbo cxclusiou of fresli air by 
other uie-xus than by exteruil pressiiie of the throat 
(trachea) This defiuitioo wonid also lucIuJo droirning-, 
but the Tvoril soffocation is gcaerally understood to imply 
exclusion of the air by coroiing tho mouth and nostrils 
oul} iid\ meutions, as tho eai host instance of tins kind 
of murder, tbo case as found in 2 Kings, viii, 15 "And it 
camo to pass ou tho morrow, that ho (Hazael) took a thick 
cloth aud dipped it in water, aud spread it over liis (Bcu- 
badad’s) face, so that ho died, aud llazaol itigned lu Ins 
stead ” As a historical case of sinothenug, tho caso of 
tho two joung princes who were smotlieitd in the Tower 
bj orders of Kichard III uiaj bo lustanccd 

303. *1 he most frequent cases of sinotheriug in Piiropc 

aio those if sotiug cluldicn, siifTocilod b\ oierl^ing 
Qlic«o ca®C3 me, however, by no means so common m this 
country Ca«es of suffocation in a crowd are comnion, aud 
lu the case of poi'oiis lU a si it© of intoxication, ‘suffocation 
occasjoinlh hapjieiis by a portion of tho food or vomit 
obstructing tho throat In tho case of JIrs Gardner, 
which lin't nlrcatly bteii quoted, nlthoiigli the dcccaoed's 
throat had beon cut, dentil was actually caused by suffo- 
cation, owing to the Hood flowing into the air tubes 
Children are i(C<n Ruffuint<d by swallowing hard sub- 
stances, such as tho iii|iptu of n sucking bottlu Grown-up 
people have been suffocated by sw allowing their fnl-o teeth 
during sUep, aud Xcgrocs nro said to commit smculo by 
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«loul>linc b^ck thoir toiiijties nnd *'sT\'\llowing” them (sjc) 

Dr Chc\crs thnt a pertcntngo of persons in this 

country arc killtil b\ sw blowing Ining fish Tins, ho 
fav* i** nn ncci lent of b\ no mc'iiis tiiifreqiiont occunenco 
nintn^st f:«hcniion, i\ha go about groping m tho \sntorto 
citch fish It IS not ncces«nrj that the closure of tho air 
piseago should bo complete , partial closure is amply snfR. 
cicnt to produce fiufTocation 

301. Ca«cs of suicidal suffocation are aer^ rare, though Sicd^i 
there ore romo recorded cases of dctcrimucd suicides, who 
lave stuffed a bsll of cloth into their fauces and so ha\o 
caused death Suffocation js geiiorill) tho result of an 
accident, but it may also bo tho result of some internal 
di*ea«e, such ns tho bursting of certain internal abscesses, 

(ndc paragraph 30*1, clauses (f) and (J) ), or of tho pressuro 
of a tumour on tho trachea 

305 The yoif-mortcni appearances m death from suffo Pesirnorim 
cation are exactlj thoseofnsphjxiaandneed not bo further ??^iV”Mron 
described Tardicu lays great stress on tho existence of 
piiueli/orm* sub pleural ccchymosest (“Inrdicu’s Spots”) ns 
asigiii f suffocation They aro considered to boduo to small 
effusions of blood, ruptuicd during efforts at expiration, 
and aro usually to bo found at tho loot, baso, and lowei 
margins of tbe lungs Theso spots, howeser, aro not an 
infallible test, because they may not ho found m uidubit- 
ablo ca«c5 of suffocation, and they havo been found in cases 
of hanging and diowmng, they havo also boon found by 
Dr Ogiton after death from scarlatina, heart disease, 
apoplexj, pueuinonia t pulmonary npoploxy,§ and pulmo- 
nary mdema li 

* Tlaviug UlO '>pe ot m i ale j>o ite or dots 

t Sub rtrurai e«? yj7io»M nra BnJsU patches of a dark rot colour tjing 
heoeatli tl e pleura or corcring of U o long 

J Pneunion a la inflammatioa of the true sni stooco of tl e Inng 
§ fvln ->nar j ofO-pXeT] ii 1 aim rrl age i ito the air colla of tl o lungs 
II OTJema of the lungs is prodocoil b7 a Borons exudition mto its auh 
stance 
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Hoifl e Je by 306 lu tliia cowntiy it IS proliable tliat many cases of 
homicide suffocation occur m the mannor described in 
tho Sunyana Ko\il case, giron in tho last chapter, but as 
piobably at tho same time violouco is used, death will result 
from other causes, such ns strangulation combined with 
suffocation Tho Rosurrectiomsta who killed persons in 
Older to sell then bodies for medical oxnminatiou, applied 
a plastei over the mouth and tiostnU, and, in addition, 
applied pressure to the chest 

MetioJiof 307. Ohevors gives numerous instances of homicidal 
luffocation Buffocation hj filling the mouth with mud, sand, cloth, com- 
pressing tho chest, and closing oi covering tho mouth nnd 
nostrils In caecs of this kind it commonly happens that 
tho victim a testicles aro squeezed It is possible that 
this squeezing accelerates dcatli by the shock caused to 
tho nonous system and by tho mtonso pain, whilst at tho 
same Umc respiration is obstructed Ho likewise gives tho 
case of a boy who was throttled by tho pressure of the kneo 
on tho throat Many instances aro recorded of throttling 
by stamping on tho neck with the foot A caso is also 
recorded in which a man assnnllcd an aged woman, stamped 
on licr neck, strangled, and, at tho same time, broke 
her neck An instance is also given in which strangulation 
nas effected by nsiiig tho floxiblo twig of tho dial, tree, 
nnd another one in winch strangnlation nas earned out by 
placing one bamboo on ono side nnd a second on tho other 
side of tho neck and pressing the ends together 

SotUiiiirnafn 308 Some ci'ics of suicidal strangulation hy females 
long lair are recorded A roinarknblo case is given 
b^ Ciioicrs* in nlncli an adult male was throttled by 
Thugs who, after tlio throttling cut liis throat, hat Iio 
recovered— the cutting of tlio thioat liaving probably 
rebel ed the congestion of llio braiu and lungs caused by 
the throttling 


l.el (at Jur tj>r Itnetjor ln \ a I* 4*S 
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309 In coancctjon irith tho subject of snfTocition, it 
fbould be rcnombcrccl iliit tberc are innuj ili«e'iscti states 
which may hnng il about, some rapidiy, others slovrlj . 
Of *ach morbid conditioni, wo may, by waj of illustration, 
mention the following — 

(a) Bleeding from tlio nose, or from wounds m tlio 
mouth and throat In cases of cut-throat, 
where the windpipe is 3*igSed or completely 
dindeil, a kind of vnUuIar closuro effected by 
(ho in-drawing of the lower cut end into tho 
throat eometirnes occurs 

(L) Scalds of the glottis and application of irritants 
to tho fauces or glottis 'Iho«o may piodiico 
suICcicot ccdctna of tho glottis to canso snffoca- 
tioo (Sec a case of suffocation from tho appli- 
cation of tho acid iiitrato of morcury to tho 
throat, Tatlob, Vol II, p 82) CTdema of tho 
glottis ua) also result from kiduoy discaso 

(c) Tumours pressing on tho throat oi fauces 

(J) Tho bursting of an abscess of tho tonsils oi of n 
pharyngeal abscess* (such as occurs in quinsy). 

(c) Tho effusion of lymph or other roorhid material 
into tho trachea or about tho rxtna ^foihdi^t 
(Briti»h Ifcdical /oumni, Vol 1, 1881, p 380) 

{/) An accuraulation (often great and rapid) of tho 
bronchial secretion in lufantilo bronchitis 

(j) Acuto double pleuritic cffusionj 

(7t) Simnltancous cedema^ of both Inngs 


• A fharynjtal dlieeii la one oemmog in the pharynx, nsQ&lI/ at tho 
bach part of tho throat, in front of the rertebro 

f Therimo gMhdi$ is tho cbiok or openieg at tho top of the air passages 
—the jloffir 

}An nccamolatioD of flaid (inflaRimatoiy or sitnplo serous) m tho 
caTiltes of both pleural sacs surrounding the lunge 
I “ Drops/ ol the lungs ’• 


SulTocatioa tho 
result of certam 
diseased states 
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(i) TIio burstiog of an noitic aneurism into the irind 

pipe oi into 1 . bionclms 

[j) Thcbuislmgofnn abscess of the liver into the lung 
(A,) Vcij copious and sudden hiemoptysis * 

(1) So called pnlmonary apoplesyt And here it is 
to bo noted that diphtheria and some other 
diseases may causo a more or less complete 
paialysis of tho muscles of deglutition (or 
sivallowing), wliicli would predispose to tho 
occnrronco of suffocation J 


Saoiherogty 310 IVo have on two occasions, scon smothering by 
sand in tho case of workmen on embankments and on the 
slope of a lull Choi ora gives two cases of death by 
' dioi\ningi«8aud’ from tho fallingin of high iivcr banks 
“Tho nioutl 3 were filled witli sand, and tbo pharynx 
plastered with it Tl o Inrynx and tho larger bronohi, 
ccsophagus, and in one case the stomach, also contained 
sand In one ca<o it seemed ns though tho sand went 
furthest into tho lungs, and m tho other caso into tho 
stomach and nhmentary tract ’ § 


Abnormal 311 All instance i9 mentioned]! of a sailor who vomited 

»uio^e**i*os wlul«t druik In \omiling ho inspired a lump of half 

masticated meat, nliicli blocked up tl o opening into tho 
lungs at tho upper part of tho nock (runn glollidit) IVo 
Imo seen cases m « luck bread, potatoes — and, in ono 
instance, a pioco of gua\a — pioduced snltocation Cliovors 
liken ISO relates the case of n boy who was suffocated from 
n Imng fish blocking tip tho glottis 


* Jfxn nj-iy, « it (k« cxpoctorat o I or cungb Dg op of blood from (Lo air 

t r r> onorv np pf^y Ii I ’emorThapa lu tha longs 
2 Tint ■ Ltjti J/€ I f (ir p 

^itrlfaljr.pr If If for Ind <t pp 4 la 4C1, <C* 
r CncTis • XrJ tal Jvr ipnirf^nce / r / <J t, j C17 



Ci«E So LXI — Host ciD»t ScrrocATiO’* 

Tos fu low pg iui ancoi nro C Icc fro Cl pto • — 

0 « / ‘in liepu of Ooruclcporo ir»i fo nd gn ty of rnj o npon a g rl of 
e gilt fLo c I wt o A{ I c r*tl to d« •land il « 1 (. t o of nnti 

declaroJ tLat tL« pr 10 tel rcw I «r down »ud fi lad 1 ar o tli t> aaad 

Cat So LXIf ■x'llouictDaL ScrroPAT os 
A BOT wai eonr clad of bar n>bb<*l cl Id of foar year* of orb nfte 
Lot g C led 1 er mou i w ll land nnl i ca Ijr atro glad I er Ibec) liras 
foani in n f* Id n t1 ) er tnootl foil of c th u d w tl tl e ma ks of 
£ gars on bar neck 

Case So LXIII — nojiicioti. Soffocat os 
OsE Dltaje rult e of Cornckpo e wassc te cedtodantl for tbo n a der 
of a boy of e for b s orna ncots Uo CO fesee 1 tl at hs I ad ] ut A do b 
in tbo cb Id s tnoatb ad le z ng tbo tbroat I ad cLoLed 1 

Case So LXIV — IIohictdai. EorrocATiotr 
Da LiTTLEWOOO moutions tbecaao of a rromanirbo vas saSocated wbiJit 
dronV by fore og a cork nto the larynx. Tha aealed end was uppermost 
and tbo 0 were marks of a corV sere t ntt « cork rebutt ng fbe defence 
that tbo cork bad si pped in as the woman nos dra r g t from tbs bottle 
w lb I er leetb B bs were also fract red — (Tide ) 

Oasi So LXV — lIoMiCTOAL Bcffocation 
Case of 1/arv CampUll k lied by Bonrke and h s compan one SaCfoea 
t on was caused by J ressuro on tbo ebest at the same t me compress ng 
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llie moutb and nostciU with on® hand, tl o other being forcibly applied 
under the cbin At the j>Oit portem, fifty nine hoars after death, th® 
followiog s] pearances wer® obacrred —Eyes dosed and bloodshot Face 
composed, hut somewhat red and flwollao Excepting the face, no other 
IiTidity Blood Msued from the nostrils 'longue normal Slight lacer* 
ntion on the upper Iip, opposite the eye tooth florid points Os hyotdes* 
and thjro d cartilagef mote separated than normal bat no external 
II juries api arent Some marks of vidence on the limbs 

TTindpips — Eorma), except that it contained a little tongh (not frothy) 

TnUCODS 

I/ungi —Normal 

Utart —Bight side foil of black fluid blood 
Blood —Black and fluid 

iibdominal ritcera — Healthy, except the presence of incipient lircr 
disease 

Bieia— Slightly turgid Three extrurasalions on scalp 
fifiiriont 0 / blood on the sheath of the spinal cord, and among tbo 
mnseles of tbo neck hack, and loins 
Injury to the posterior Iigamootoijs connection between the 3rd and 4th 
cereical eertolnc (This probably ocenrred after death by donbliog up 
tbo body )— T iot 

Ciseho LXM — SmciDii, BcFFocstio'f 
TsTloa cites o case of smcide by o woman wbo placed herself undor tbo 
bed clothes and mado ber child pile nnnSrous articles ol farnitnro on tbo 
bed She was found desd some hours afterwards 

• Csss No LXVII — Sciciasi SuFFocsTiov 

Oo«To'( spenks of o seresnt girl wbo suSiicated herself by shutting hcr> 
self up in a trunk 

Csst No — LXVIII — Bwsn.owjfQ AcoJx 
Tidt, smoDgst numerous other caret, gircs one of a Ur Brnncl, who, 
in ISIS, swallowed o I alf toeereign which became lodged in the right 
bronchus, and at first caused great dyspi era For two days afterwards he 
experienced little inconecnience, but afterwards bad symptoms set in 
Twenty two days afterwards he was strapped in a proi e position on a 
platform, tnndo moreable on a I iage In the centre, by rrhicb means tbo 
I eaJ Was lowered to an angle of about sigl ty degrees with the honson 
\Vi en in t) is position, t) o bark of the chest was atruek with tho hand, 
violent choking symptoms retnUing Two days afterwards being placed 
apiln in this position, trsKbeotomy was performed, Lot tbs attempt to 

* Tks M li tbs berss •bosaliajwid boas p taalr<t bcerstli tks tonra* 

tTks llpp,4 l< tkp premtasat cortiUts ia thrisIdJJt lias ef tki awk, rernlarlr 
cat «t ad«a s atrl* * 
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